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- Technical Data 


1 General Information 
(Edition 01.2014) 

Engine Number”, page 1 
1.1 Engine Number 


The engine number -arrow- (engine code" and "serial number") 
is located on left of cylinder block. 


In addition, a sticker with "engine códe" and "serial number" is 
affixed to cylinder head cover. 


The engine number consists of up to nine characters (alphanu- 
meric). The first part (maximum 3 letters) represents the "engine 
code", the second (six digit) is the "serial number". If more than 
999,999 engines with the same engine code are produced, the 
first of the six characters is replaced with a letter. 


The engine code is also included on the vehicle data plate. 


(i) Note 


The engine code -arrow- is also stamped at front engine lifting. 
eyelet (visible after removal cover over fuel injectors). 
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2 Specifications 
= “2.1 Engine Data", page 2 
2.1 Engine Data 
Code letters ADR AEB AFY ATW. 
Manufactured 10.96 > 12.98 | 10.96 > 12.98 | 01.97 > 04.00 | 09.99 > 05.01 
Displacement liter 18 1,8 1,8 1,8 
Output kW at RPM 92/5800 110/5700 88/5800 110/5700 
Torque Nm at RPM 173/ 210/ 165/ 210/ 
3950 1750...4600 3950 1750...4600 
Bore diameter mm 81,0 81,0 81,0 81,0 
Stroke mm 86,4 86,4 86,4 86,4 
Compression Ratio 10,3 9,5 9,5 9,5 
RON 95 unleaded 95 unleaded 91 95 unleaded 
Fuel Injection Motronic.M3.8.2 | Motronic M3.8.2 | Motronic M3.8.2 | Motronic ME7.1 
Ignition Motronic M3.8.2 | Motronic M3.8.2 | Motronic M3.8.2 | Motronic ME7:1 
Emission Values In Accordance D3 Norm, EU2 | D3 Norm, EU 2, a LEVY 
With TLEV” 
Knock Control yes yes yes 
OBD yes yes yes yes 
Oxygen Sensor Regulation yes yes yes yes 
Catalytic Converter yes yes no yes 
Exhaust Gas Recirculation no no no no 
Turbocharger, G-Charger no yes no yes 
Variable Intake Manifold yes no yes no 
Variable Valve Timing yes no yes no 
1) Only for USA/Canada 
Code letters ANB APT APU ARG 
Manufactured 01.99 > 09.00 | 01.99» 09.00 | 01.99 > 09.00 | 01.99 > 09.00 
Displacement liter 18 18 18 18 
Output kW at RPM 110/5700 92/5800 110/5700 92/5800 
Torque Nm at RPM 210/ 173/ 210/ 173/ 
1750...4600 3950 1750...4600 3950 
Bore diameter mm 81,0 81,0 81,0 81,0 
Stroke mm 86,4 86,4 86,4 86,4 
Compression Ratio 9,5 10,3 9,5 10,3 
RON 95 unleaded 95 unleaded 95 unleaded 95 unleaded 
Fuel Injection Motronic ME7.1 | Motronic ME7.1 | Motronic ME7.1 | Motronic ME7.1 
Ignition Motronic ME7.1 | Motronic ME7.1 | Motronic ME7.1 | Motronic ME7.1 


Emission Values In Accordance 
With 

Electronic Power Control System 
Knock Control 

OBD 

Oxygen Sensor Regulation 
Exhaust Gas Recirculation 
Secondary Air Injection System 
Turbocharger, G-Charger 


D4 Norm 


yes 
yes 
yes 
yes 
no 
yes 
yes 


MVEG 2 


yes 
yes 
yes 
yes 
no 
no 
no 


MVEG 2 


yes 
yes 
yes 
yes 
no 

no 

yes 


D3 standard 


yes 
yes 
yes 
yes 
no 

Yes ? 
no 
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Code letters 


ANB 


APT 


APU 


ARG 


Variable Intake Manifold 


no 


yes 


no 


yes 


2) Only for vehicles with automatic transmission 
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10- Engine Assembl 


1 Description and Operation 
= “1.1 Front Engine Mount Assembly Overview", page 4 
1.1 Front Engine Mount Assembly Overview 


1 - Transverse Pipe 
Q With torque bracket 
2 - Rubber Stop 
3 - Bolt 
Q 30Nm 
4 - Nut 
Q 25Nm 
5 - Connection Support 
6 - Bolt 
Q 45Nm 
7 - Bracket 
8 - Connection Support 
9 - Bolt 
Q 45Nm 
10 - Nut 
Q 25Nm 
11 - Stop 


Q Have stop rest on the 
stop buffer under its own 
weight and tighten*bolts 


12 - Bolt 
30 Nm 
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2 Removal and Installation 


=> “2.1 Engine, Removal", page 5 


= “2.2 Engine, Installation", page 8 

= "2.3 Special Tools", page 10 

2.1 Engine, Removal 

Special tools and workshop equipment required 
* Transmission Support - 3147- 

Additional Hooks - 10-222A/2- 

Lifting Tackle - 2024A- 


Engine Support Bridge - 10-222A- with Bracket For Engine - 
10-222A/1- 


Holding Fixture - VW313- 
Engine/Transmission Holder - VW540- 
Drip Tray - VAG1306- 

Torque Wrench - VAG1331- 

Torque Wrench - VAG1332- 

Hose Clip Pliers VAS6362 - VAS5024A- 
Shop Crane - VAG1202- 

Grease - G 000 100- (Vehicles with a manual.transmission) 
Cable Ties 

Engine/Transmission Jack - VAG1383A- 
Mount - T10062- 


First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


- Engine is removed toward the front without transmission. 


+ + è 


* 9999999999 


- Turn off the ignition and disconnect the ground cable from the 
battery. 


- All cable ties which are opened or cut open when removal en- 
gine, must be replaced in the same position when installation 
engine. 


- Remove the noise insulation. Refer to > Body Exterior; Rep. 
Gr. 50 ; Body Front, noise insulation assembly overview 


- Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63 ; 
Front Bumper; Front Bumper, Removal and Installation . 


- Drain the coolant. Refer to 
= “1.2 Draining and Filling", page 89 . 


- Remove the coolant reservoir and move it to the side. 8 
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— Unbolt cooling coil for power steering fluid (arrows) and let 
hang free; Do not open hydraulic fluid circuit. 


- Remove lock carrier with attachments. Refer to > Body Ex- 
terior; Rep. Gr. 50 ; Body Front; Lock Carrier, Removal and 
Installation . 


Vehicles with Turbocharger 


—- Remove connecting pipes between turbocharger/charge air 
cooler, turbocharger/air filter and charge air cooler/throttle 
valve control module. 


Vehicles with Secondary Air Injection (AIR) System 


- Remove connecting hoses between Secondary Air Injection 
AIR) pump/combination valve and Secondary Air Injection 
AIR) pump/air filter. 


For All Vehicles 
- Remove ribbed belt. Refer to > “5.1 Ribbed Belt", page 30 


- Remove the power steering pump from the compact bracket 
and set to the side; hoses remain:connected. Refer to > Sus- 
pension, Wheels, Steering; Rep. Gr. 48 ; Assembly Overview: 
Vane Pump, Reservoir, Hydraulic Lines; Vane Pump, Remov- 
al and Installation; Vehicles with 4=Cylinder Engine. 


Vehicles with A/C 


— Observe additional notes and work.:Refer to 
=> "2.2.1 Air Conditioning Additional Information and Proce- 
dures", page 9 


For All Vehicles 


- Remove the starter. Refer to > Electrical Equipment; Rep. Gr. 
27 ; Starter, Removal and Installation . 8 


— Unbolt front exhaust pipe from exhaust manifold. 
Vehicles with Turbocharger 

— Unbolt front exhaust pipe from catalytic converter. 
— Remove catalytic converter from turbocharger. 
Vehicles without Electronic Power Control System 
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— Disengage accelerator cable at cable pulley of throttle valve 
control module and at mounting bracket -arrows- (do not re- 
move positioning clip from mounting bracket). 


For All Vehicles 
- Remove air filter. 


— Disconnect the fuel supply and return lines at fuel rail. 


A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the N T0022 
connection before removal fuel hoses. Then release pressure z 
by carefully pulling hose off connection. 


- Disconnect all coolant hoses from engine. 


- Disconnect connection, vacuum and intake hoses from engine 
and turbocharger. 


= Pul cuvaleconnect all electrical wires from engine and set 
aside. 


- Remove the upper engine/transmission bolts. 
- Remove attaching nuts for right and left motor mounts. 
Vehicles with Automatic Transmission 


- neones torque converter from drive plate (three securing 
nuts). 


(i) Note 


After removal engine, secure the torque converter. to prevent it 
from "falling out". 


- Lift engine and transmission slightly with Support - T10062- 
and Engine/Transmission Jack - VAG1381A- to access the 
lower engine/transmission connecting bolts for removal. 


For all vehicles 
- Remove the lower engine/transmission bolts. 


T10062 


CEU 
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— Attach Engine Support Bridge - 10-222A- with Additional 
Hooks - 10-222A/2- as shown. 


— Hook in Engine Support Adapter - 3147- into bolt holes of 
transmission bell housing (shown in illustration with engine 
removed). 


— Hook in Engine Sling - 2024A- as follows and-raise slightly 
using Workshop Crane - VAG1202- : 


Belt pulley side: fourth hole of hole rail in position 1. 


Dual-mass flywheel side: third Hole of rail in position 8. 


A WARNING 


Use securing pins at hooks and pins -arrows-. 


(à) Note 


+ The peg positions on the carrying strap marked With 1 through 
4 face the belt pulley. 


* The bores in the hole rail are counted from the hook. 


- Remove engine toward front. 


(a) Note 


Engine must be guided carefully when lifting out, to prevent dam- 
age to the body. 


Secure engine to assembly stand using Holding Fixture - VW540- 
when performing repair work. 


2.2 Engine, Installation 
Install in reverse order of removal. Note the following: 
Vehicles with a Manual Transmission 


— Check clutch release bearing for wear and replace if neces- 
sary. 


— Lightly grease clutch release bearing and input shaft splines 
pus -G 000 100- (do not grease guide sleeve for release bear- 
ing). 


- Make sure intermediate plate is properly seated on engine. 
For All Vehicles 


— Check whether dowel sleeves for centralizing engine/trans- 
mission are in cylinder block, install if necessary. 


— Replace self-locking nuts for securing engine mount. 


10-222A 


LaS 
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— Align engine mount for stress-free installation through shaking 
movements. 


— Install A/C compressor. Referto > Heating & Air Conditioning; 
Rep. Gr. 87 ; Removal'and installation bracket for compres= 
sor. 


— Install power steering pump. Refer to > Suspension, Wheels, 
Steering; Rep. Gr. 48 ; Assembly Overview: Vane Pump, 
Reservoir,Hydraulic Lines; Vane Pump, Removal and Instal- 
lation; Vehicles with 4-Cylinder Engine. 


- Install the ribbed belt. Refer to 
=> “5.1 Ribbed Belt", page 30 . 


Vehicles with Turbocharger 
- Install catalytic converter. 


- Boltfront exhaust pipe to Three Way Catalytic Converter 
(TWC). 


- Install connecting pipes between turbocharger/charge air 
cooler, turbocharger/air filter and charge air cooler/throttle 
valve control module. 


For All Vehicles 


— Install lock carrier with attachments. Refer to > Body Exterior; 
Rep. Gr? 50 ; Body Front; Lock carrier, removal and installa- 
tion . 


— Install front exhaust pipe. 
Vehicles without Electronic Power Control Systefti;» 
108. 


- Adjusting Acceleratór-Pedal (AP) cable. Ref: 
= "1.5 Accelerator Pedal’Gable, Adjusting". 


For All Vehicles 


- Electrical connections and routing. Refer to Wiring diagrams, 
Troubleshooting & Component locations. 


- Install the starter. Refer to > Electrical equipment; Rep. Gr. 
27 ; Starter, Removal and Installation . 


— Install air filter. 


- Fill the coolant. Refer to 
=> “1.2 Draining and Filling", page 89 . 


- Check the headlamp position and adjust if necessary. Refer 
to Maintenance. 


- Perform work procedure "Voltage supply interrupted” using the 
Vehicle Diagnostic Tester. 


- Perform a test drive and check DTC memories. Refer to 
2» "4.5 Engine Control Module DTC Memory, Checking and 
Erasing”, page 173 . 
2.2.1 Air Conditioning Additional Information 
and Procedures 


A WARNING 


Do not open the air conditioning refrigerant circuit. 
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(à) Note 


To prevent damage to condenser and also to the refrigerant lines/ 
hoses, ensure that the pipes and hoses are not stretched, kinked 
or bent. 


oTo facilitate removal and installation of the engine without having 
to open the refrigerant circuit: 


- Remove retaining clamp(s) from refrigerant lines. 

- Remove A/C compressor. Refer to Heating & Air Condi- 
tioning; Rep. Gr. 87 ; Bracket for compressor, removal and 
installation . 


— Secure A/C compressor to body so that the refrigerant lines/ 
hoses are not burdened. 


2.3 Special Tools 
Special tools and workshop equipment required 
* 


* Transmission Support - 3147- 
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Additional Hooks - 10-222A/2- 
Lifting Tackle - 2024A- 


Engine Support Bridge - 10-222A- with Bracket For Engine - 
10-222A/1- 


Holding Fixture - VW313- 
Engine/Transmission Holder - VW540- 


V.A.G 1306 V.A.G 1331 


V.A.G 1332 VAS'5024 


V.A.G 1202 A 


Drip Tray - VAG1306- 

Torque Wrench - VAG1331- 

Torque Wrench - VAG1332- a 
Hose Clip Pliers VAS6362 - VAS5024A- 

Shop Crane - VAG1202- 

Grease - G 000 100- (Vehicles with a manual transmission) 

Cable Ties 
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* Engine/Transmission Jack - VAG1383A- 
V.A.G 1383 A 


* Mount - T10062- 


T10062 
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13- Crankshaft, Cylinder Bloc! 


1 General Information 
> “1.1 General Repair Information", page 13 
1.1 General Repair Information 


(a) Note 


+ = /flarge quantities of metal particles or other deposits (caused, 
for example, by partial seizure of the crankshaft or connecting 
rod damage) are found in the engine oil, the oil passages must 
be cleaned thoroughly and the oil cooler replaced in order to 
prevent further damage from occurring. 


+ As of MY 98, a new toothed belt tensioning system has been 


gradually introduced. The old toothed belt tensioning system 
has been discontinued. 


ee 


Clutch, Servicing. Refer to > 5-speed manual transmission 
012/01W; Rep. Gr. 30 ; Clutch, Servicing... 


(i) Note 


Secure engine to assembly stand using holding fixture - VW540- 
when performing repair work. 
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2 Description and Operation 
= “2.1 Engine Assembly Overview", page 14 


= “2.2 Ribbed Belt Assembly Overview", page 16 


=> “2.3 Cylinder Block and Components Assembly Overview", 
page 17 


= “2.4 Toothed Belt Assembly Overview, Old Tensioning Sys- 
tem", page 19 


= "2.5 Toothed Belt Assembly Overview, New Tensioning Sys- 
tem", page 21 


= "2.6 Sealing Flange and Drive Plate/Elywheel Assembly Over- 
view", page 22 

= "2.7 Piston and Connecting Rod Assembly Overview", 

page 24 


2.1 Engine Assembly Overview 


1 4 Rep. Gr.13 - Crankshaft, Cylinder Block 
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* Part |. Refer to 
2 “2.2 Ribbed Belt Assembly Overview", page 16 . 


* Part Il. Refer to 
=> "2.3 Cylinder Block and Components Assembly Overview", 
page 17. 

* Part Ill, old toothed belt tensioning system. Refer to. ., . 
= “2.4 Toothed Belt Assembly Overview, Qlderisioning SyS- 
tem", page 19 . » 

* Part IV, new toothed belt tensioning system. Refer to 
= “2.5 Toothed Belt Assembly-Overview, New Tensioning 
System", page 21 . 


2.2 Ribbed Belt Assembly Overview 


1 - Bolt 

Q 25Nm 
2 - Ribbed Belt Tensioning 
Damper 


Q To release tension on 
ribbed belt, pivot using a 
wrench. Refer to 
> "5.1 Ribbed Belt", 


page 30 
3 - Belt Pulley 
Q For viscous fan clutch 
4 - Belt Pulley 
Q For power steering 
pump 
5 - Ribbed Belt 


Q Removal and Installa- 
tion. Refer to 
2 "4.3 Coolant Pump 
Ribbed Belt", page 102 


6 - Belt Pulley 
Q Ribbed belt version 
7 - Bolt 
Q 25Nm 
8 - Belt Pulley 
Q For the coolant pump 
Q Ribbed belt version 


9 - Bolt 
Q 25Nm 
1 2 ager Pulley/Vibration meo] 


U Only possible to install 
in one position - bores are offset 


11 - Ribbed Belt 
Q Mark direction of rotation before removal 
Q Removal and Installation. Refer to > “5.1 Ribbed Belt", page 30 
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2.3 Cylinder Block and Components Assembly Overview 


1 - Cylinder Block 


ū Sealing flanges and fly- 
wheel/drive plate, Re- 
moval and Installation. 
Refer to 
= “2.6 Sealing Flange 
and Drive Plate/Fly- 
wheel Assembly Over- 
view", page 22 

Q Crankshaft, Removal 
and Installation. Refer to 
= "2.8 Crankshaft As- 
sembly Overview", page 


Q Piston and connecting 
rod, disassembling and 
assembling. Refer to 
= "2.7 Piston and Con- 
necting Rod Assembly 
Overview", page 24 

2 - Woodruff Key 


Q Make sure it is secure 
3 - Support 


Q Only for Engine Codes: 
AEB, ANB, ATW and 
APU 


Q Between turbocharger 
and cylinder block 


4 - Bolt 
Q 30Nm 
5 - O-Ring 
Q Replace if damaged ag 
6 - Knock Sensor 1 - G61- à 
7 - Bolt 
Q 20Nm . 
Q Tightening specifications affectfunction of knock sensor 
8 - Knock Sensor 2 - G66- 
9 - Drive Gear 
Q For the oil pump 
10 - Cover 
LU With play compensation 
11 - Bolt 
Q 25Nm 
12 - Clamp 
13 - Gasket 
Q Replace 


14 - Oil Filter Bracket » 8 "i: 
15 - Bolt Ky son 


Q 25Nm 801 
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16 - Seal 
Q Replace 
17 - Bolt 
Q 25Nm 
18 - Crankcase Ventilation 
19 - Oil Cooler 
Q Coat contact area to oilfilter bracket, outside the seal, with. AMV 188 100 02 
Q Make sure there i$ enough space to the surrounding components, 
Q Referto = “2 Description and Operation", page 14 
20 - Nut 
Q 25Nm 
21 - Oil Filter 
Q Remove with tension strap 
Q Fasten by hand 
Q Observe installation instructions for oil filter 
22 - Bolt 
Q 10.Nm 
23 - Engine Speed (RPM) Sensor - G28- 
24 - Bolt 
Q 30Nm 
25 - Left Engine Bracket 
26 - Bolt 
Q 25Nm 
27 - Support 
Q Between bracketand cylinder block 
28 - Bolt 
Q 30Nm 
29 - Compact Bracket 


Q For coolant pump, coolant thermostat, tensioning roller for ribbed belt, generator and vane pump for 
power-assisted steering 


Q Removal and Installation. Refer to 
= “2.5 Coolant Pump and Accessory Bracket Assembly Overview", page 97 


Q Removal and installation bearing bushing for viscous fan. Refer to 
= “4.2 Viscous Fan Clutch Bearing Bushing”, page 101 
30 - Hammer Head Bolt 


31 - Coolant Pump 


Q Removal and Installation. Refer to 
> “2.5 Coolant Pump and Accessory Bracket Assembly Overview", page 97 


Q Disassembling and assembling. Refer to > “2.6 Coolant Pump Assembly Overview", page 99 
32 - Oil Pan 

Q Clean sealing surface before installation 
33 - Bolt 

Q 20Nm 

Q Use 10 hex ball socket - 3185- to remove and install two rear bolts on transmission 
34 - Gasket 

Q Replace 

Q Before installation gasket, coat oil pan flange/cylinder block flange with sealant - D 454 300 A2- 
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35 - Coolant Hose 


Q Only for Engine Codes: AEB, ANB, ATW and APU 
Q Between turbocharger and cylinder block 
36 - Right Engine Bracket 


37 - Bolt 
Q 30Nm 


2.4 Toothed Belt Assembly Overview, Old 
Tensioning System 


(a) Note 


When replacing the toothed belt, replace the old toothed belt ten- 
sioning system with the new one. 


1 - Bolt 10 11 12 13 14 15 
Q 10Nm 


2 - Bolt 

Q 10Nm 
3 - Nut 

Q 10Nm 
4 - Bolt 

Q 20Nm 


5 - Toothed Belt Cover Upper 
Section 


6 - Toothed Belt 


Q Mark direction of rota“ 
tion before removal 


Q Check for wear 
Q Do notKink 
Qa 


Removal and installa- 
tion; tensioning. Refer to 
2.45.2 Toothed Belt”, 
page 51 


7 - Bolt 

Q= 25 Nm 
8 - Nut 

Q@ 10Nm 
9 - Washer 
10 -Bolt 

Os 65 Nm 


Q “Use Counter-Holder - 
3036- to loosen and 


iighten 26 2524232221 20 
11 - Washer 


12 - Camshaft Sprocket 3 
ū Note installed position: thin rib of Wt gear points outward and TDC marking is visible 
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13 - Tensioning Roller 
14-25 Nm 
15 - Rear Toothed Belt Cover 


16 - Bolt 
Q 20Nm 


7 - Intermediate Shaft Sprocket 
18 - Washer 
19 - Crankshaft Toothed Belt Sprocket 


20 - Bolt 
Q 90 Nm + 1/4 turn another 90° 


Q Replace 

Q Insert when oiled 

Q Use spur belt spreader. 3099- to loosen and tighten 
QU Additional rotation can occur in several stages 


21 - Bolt 
80 Nm 
22 - Tensioning Device For Toothed Belt 


23 - Bolt 
Q 10Nm 


24 - Idler Roller 


25 - Bolt 
Q 25Nm 


26 - Toothed Belt Cover Lower; Section 


I») 
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2.5 Toothed Belt Assembly Overview, New-Tensioning System 
1- Bolt " 11 12^. 13 14 15 
Q 10Nm KS ý 
2 - Bolt 
Q 10Nm 
3- Nut 
Q 10Nm 
4 - Bolt 
Q 20Nm 


5 - Toothed Belt Cover Lower : 
Section 


6 - Toothed Belt Cover Upper 
Section 
7 - Toothed Belt 


Q Mark direction of rota- 
tion before removal 


Q Check for wear 
Q Do not kink 
Qa 


Removal and installa- 
tion, tensioning. Refer to 
5.2 Toothed Belt" 


8-Nut 
Q 40Nm 
9 - Washer 
10 - Lever 
11 - Bolt 
Q 65Nm 
7 3036- to loosen and | 26 25 2423 2221 20 
tighten 


12 - Camshaft Sprocket 
O Note installed position: thin rib of camshaft gear points outward and TDC marking is visible 


13 - Tensioning Roller 


14 - Bearing Sleeve 
Q For the tensioning roller 


15 - Rear Toothed Belt Cover 


16 - Bolt 
Q 20Nm 


17 - Intermediate Shaft Sprocket 
18 - Washer 
19 - Crankshaft Toothed Belt Sprocket 
20 - Bolt 
Q 90 Nm + 1/4 turn another 90° 


Q Replace 
Q Insert when oiled 
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Q Use spur belt spreader - 3099- to loosen and tighten 
Q Additional rotation can occur in several stages 
21 - Bolt 
Q 80Nm 
22 - Tensioning Device For Toothed Belt 
23 - Bolt 
Q 10Nm 
24 - Idler Roller 
25 - Bolt 
Q 25Nm 
26 - Bolt 
a 10Nm 


2.6 Sealing Flange and Drive Plate/Flywheel Assembly Overview 


1 - Seal 


Q To remove, remove 
sealing flange 


Q Install using Seal Driver 
- 10-203- jo 
Q Lightly sealing lip of'seal 
2 - Woodruff Key ^ 
Q Make sure it is secure 
3 - Bolt 
Q 25Nm 
4- Sealing Flange 
5 - Gasket 
Q Replace 


6 - Cylinder Block 


Q Crankshaft, Removal 
‘and Installation. Refer to 
“2.8 Crankshaft As- 


Sembly Overview”, page 


Q Piston and connecting 
rod, disassembling and 
assembling. Refer to 
2 "27 Piston and Con- 
nectirig Rod Assembly 


Overvi age 24 
7 - Bolt > 
O 60Nm + !/4turnanother $ 
90° fit ot 
0 Replace "498 15 14410 13 12 5 11 10 9 


8 - Dual-Mass Flywheel/Drive 
Plate 


Q To remove and install 
flywheel, secure using flywheel retainer - 3067- 


Q Drive Plate, Removal and Installation. Refer to > “5.4 Drive Plate", page 33 


8 7 
N13-0008 
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9 - Intermediate Plate 
Q Must be located on dowel sleeves 
ū Be careful not to damage or bend when installation 
10 - 10 Nm 
11 - Sealing Flange With Seal 
Q Always replace as a complete unit 
Q To install, use provided guide sleeve 
ū Do not coat the lip on the seal with.oil or grease 
Q Wipe off any oil on the crankshaft;bearing pin with a clean cloth before installation 
Q Guide sleeve may only be removed after the sealing flange has been slid onto the crankshaft pin 
12 - Seal 
Q Replacing. Refer to > “5.3 Crankshaft Seal, Belt Pulley Side", page 31 
13 - Intermediate Shaft 
Q Axial clearance max. 0.25 mm 
14 - O-Ring 
Replace if damaged 


15 - Intermediate Shaft Sealing Flange 
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2.7 Piston and Connecting Rod Assembly Overview 


1 - Piston Rings 

Q Offset gaps by 120° 

Q Use piston ring pliers for 
removal and installation 

Q “TOP” faces toward pis- 
ton crown 

Q Checking the ring gap. 
Refer to 
2 Fig. "Checking the 
Piston Ring Gap" 
page 28 

Q Checking the piston ring 
groove clearance. Refer 
to 


> Fig. “Piston Ring 
Groove Clearance, 


Checking" , page 28 

Q Oil scraping ring, 2-part 
or 3-part, mixed installa- 
tion is permitted 

2 - Piston 

Q Checking. Refer to 
2 Fig. "Pistons, Check- 
ing" , page 28 

Q Mark installed position 
and cylinder allacation 


Q Arrow on piston face 
points toward belt pulley 
side 

Q Install with piston ring 
compressor 

3 - Connecting Rod 
Q.. Always replace as a set 


@ Mark which cylinder to 
which it belongs -B- 


Q Installed position: markings -A- face the pulley side 


4 «Connecting Rod Bearing Cap 
Q Pay attention to the installed position 
5 - Nut 
@ 30 Nm + 1/4 turn another 90° 
QO Lubricate threads and contact surface 
Q ‘Tighten to 30 Nm to measure radial play, do not turn further 
6 - Relief:Valve 
Q 27Nm 
Q Opening pressure: 2.5 to 3.2 pressure 
7 - Oil Spray Jet" ; 
Q For piston cooling 
8 - Bearing Shell 
Q Pay attention to the installed position 
U Do not interchange used bearing shells 
Q Check for secure fit in retaining tabs 
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Q Axial play new: 0.05 to 0.31 mm, wear limit: 0.37 mm 
Q` Measure the radial play using the Plastigauge®: new*0.01 to 0.06 mm; wear limit: 0.12 mm; do not turn 
the crankshaft when measuring the radial play 
9 - Cylinder Block 
Q Cylinder Bore, Checking. Refer to = Fig. "Cylinder Bore, Checking" , page 29 
Q Piston and Cylinder Dimensions. Refer to = “3.1 Piston and Gylinder Dimensions", page 27 
10 - Connecting Rod Bolt 
11 - Locking Ring 
12 - Piston Pin 


Q If difficult to move, heat piston to 60° C (140° F) 
Q Use Pilot Drift - VW222A- for removal and installation 


2.8 Crankshaft Assembly Overview 


t- Bearing Shells 1, 2, 4 and 5. 


Q Classification for re- 
lacement part order- 
ing. Refer to 


> ig, Upper Crank- 
shaft Bearing Identifica- 
tion"" , pagéc2i 


ū For bearing cap without 
oil groove 

Q For cylinder block with 
oil groove 


ū Do not interchange 
used bearing shells 
(mark) 


2 - Bolt 
Q 65 Nm + 90* (1/4 Turn) 
Additional Turn 
Q Replace 
Q Fully threaded 
Qa 


When measuring crank- 
shaft radial play, fasten 
to 65 Nm 


3 - Bearing Cap 
Q Bearing cap 1: belt pul- 
ley side 


LU Retaining tabs of bear- 
ing shells and cylinder 
block/bearing caps 
must lie above one an- 
other 


4 - Bearing Shell 3 
Q Classification for re- 


placement part order- N13-0207 


ing. Refer to 


= Fig. “Upper Crank- 
shaft Bearing Identification” , page 26 


For bearing cap without oil groove 
For cylinder block with oil groove 
Do not interchange used bearing shells (mark) 


ooo 
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5 - Thrust Washer 
ū For bearing cap, bearing 3 
Q Pay attention to the locating point 
6 - Sensor Wheel 
Q Replace 
Q For engine speed (RPM) sensor - G28- 
Q Only possible to install in one position - bores are offset 
7 - Bolt 
Q 10 Nm + 1/4 Turn Another 90° 
Q Replace 
8 - Needle Bearing 
Q Pulling out and driving in. Refer to = “5.5 Crankshaft Needle Bearing", page 34 
9 - Crankshaft 
Axial play new: 0.07 to 0.23 mm, wear limit: 0.30 mm 
Check radial clearance with Plastigauge®, New: 0.02...0.06 mm, Wear limit: 0.15 mm 
Do not turn crankshaft when measuring radial play 
Crankshaft Dimensions. Refer to > "3.2 Crankshaft Dimensions", page 27 


DODUO 


Upper Crankshaft Bearing Identification 


From the factory, the upper bearing shells are allocated to the 
cylinder block with the correct thickness. Colored spots serve to 
identify the bearing thicknesses. 

The letters marked on the lower sealing surface of the cylinder 
block identify which béaring thickness must be installed in which 
location. 


Color Identification 


Letter on Cylinder Color of Bearing 
Block g 
B i Blue 
R =| Red 
G =| Yellow 
Note 


* Arrow points in direction of travel. 


+ /f the color markings are not yet stamped on or no longer 
readable, use the center (red) bearing shell. 


+ The lower crankshaft bearing shells are always shipp 7 
replacement part with “yellow’,color marking. 


26 Rep. Gr.13 - Crankshaft, Cylinder Block 


Passat 1997 > , Passat Variant 1997 > @ 
Engine Mechanical, Fuel Injection & Ignition - Edition 01.2014 


3 Specifications 


= “3.1 Piston and Cylinder Dimensions", page 27 


= “3.2 Crankshaft Dimensions", page 27 


3.1 Piston and Cylinder Dimensions 


Honing Dimen- 
sion 


Piston Diameter 


Cylinder Bore 
Diameter 


Basic dimension 


mm 


80,965? 


81,01 


1st oversize 


mm 


81:465? 


81,51 


3) Measurement without graphite coating (0.02 mm thick)/The graphite coating 


wears off, 
3.2 Crankshaft Dimensions 
(Dimensions in mm) 
Honing Dimen- | Crankshaft Bearing | Connecting Rod Bear- 
sion Pin Diameter ing 
Pin Diameter 
Basic dimension |54,00 47,80 -0,022 
-0,042 
1st oversize 53,75 47,55 -0,022 
-0,042 
2nd oversize 53,50 47,30 -0,022 
-0,042 
Stage III 53,25 47,05 -0,022 
-0,042 
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4 Diagnosis and Testing 

> "4.1 Piston, Rings and Cylinder Bore, Checking", page 28 

4.1 Piston, Rings and Cylinder Bore, Check- 
ing 


Special tools and workshop equipment required 
* Feeler Gauge 

* Internal Dial Gauge 50 - 100 mm 

* External Micrometer 75 -100 mm 

Checking the Piston Ring Gap 


— Insert ring into lower cylinder bore at a right angle from above, 
approximately 15 mm from cylinder edge. 


Piston Ring Gap 

New Wear limit 
Compression rings mm| 0.20 to .0.40 | 0.8 
Oil scraping ring mm| 0.25 to 0.50 | 0.8 


Piston Ring Groove Clearance, Checking 
Clean ring groove before checking. 


Piston Ring Ring to Groove Clearance 
New Wear limit 

Compression rings mm| 0.06 to 0.09 | 0.20 

Oil scraping ring mm| 0.03 to 0.06 | 0.15 


Pistons, Checking 


Take measurement approximately 10 mm from lower edge of pis- 
ton skirt and offset 90° to piston axis. 


Deviation from nominal dimension: max. 0.04 mm 
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Cylinder Bore, Checking 


* Measure diagonally at 3 positions transversely -A- and longi- 
tudinally -B-. 


* Use internal dial gauge 50 - 100 mm. 
Deviation from nominal dimension: max. 0.08 mm. 


(a) Note 


Cylinder bore measurement must not be performed if cylinder 
block is secured to assembly stand with Holding Fixture - 
VW540- , since inaccurate measurements are possible. 
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5 Removal and Installation 
= "5.1 Ribbed Belt", page 30 

= “5.2 A/C Compressor Ribbed Belt", page 30 

= "5.3 Crankshaft Seal, Belt Pulley Side", page 31 
= "5.4 Drive Plate", page 33 

= "5.5 Crankshaft Needle Bearing", page 34 

= "5.6 Special Tools", page 35 

5.1 Ribbed Belt 

Special tools and workshop equipment required 

* Locking Pin.» 3204- 

- Move the lock carrier into service position. Refer to > Bod 


Exterior; Rep. Gr. 50 ; Body Front; Lock Carrier, Service Po- 
sition’. 


- Mark the rotation direction on the ribbed belt. 


- Swing tensioning device in direction of arrow to relieve tension 
on ribbed belt. 


— Secure tensioner using Locking Pin - 3204- . 
— ‘Take off the ribbed belt or set it in place. 


[a] Note 


When installation the ribbed belt ensure that the belt is seated 
correctly in the belt pulleys. 


- Startthe engine and check the belt running. 


5.2 A/C Compressor Ribbed Belt 
Special tools arid. workshop equipment requiféd 
* Torque Wrench - VAG1331- 


(à) Note 


Before removal the ribbed belt, mark the running direction. When 
eialaton, make sure the belt is correctly seated in the belt pul- 
ley. 


Removal 


- Remove the ribbed belt. Refer to 
= “5.1 Ribbed Belt", page 30 . 
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— Loosen the bolts of the air conditioning compressor ribbed belt 
tensioner and take off the ribbed belt. 


Installation 


— Set the ribbed belt onto the air conditioning compressor. 


— Position the torque wrench and tighten the ribbed belt ten- 
Sioner to 25 Nm. Hold the torque wrench securely and tighten 
the bolts -A- to 20 Nm. 


— Install the ribbed belt. Refer to > “5.1 Ribbed Belt", page 30. 


5.3 Crankshaft Seal, Belt Pulley Side 


Overview. Refer to 
2 "2.6 Sealing Flange and Drive Plate/Flywheel Assembly Over- 
view", page 22 . 


Replacing. Refer to 
=> "5.3 Crankshaft Seal, Belt Pulley Side", page 31 . 


Drive Plate, Removal and Installation. Refer to 
= "5.4 Drive Plate", page 33 . 


Special tools and workshop-equipment required 
* Spur Belt Spreading-- 3099- 
* Seal Remover - 2085- 

* Puller - T10132- 
* 
* 


Torque Wrench - VAG1331- 
Torque Wrench - VAG1332- 
Removal 


- Removeribbed belt and tensioner. Refer to 
= "5.2 AKC Compressor Ribbed Belt", page 30 . 


- Removefhe toothed belt. Refer to 
= “5.2 Tóbthed Belt", page 51 . 
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— Remove toothed belt crankshaft sprocket. To do so, secure 
toothed belt gear using Spur Belt Spreading - 3099- . 


— To guide the seal puller, thread cylinder bolt -T10132/3- into 
crankshaft until stop. 


— Unscrew inner portion of Seal Puller - 2085- two rotations (ap- 


proximately 3 mm) from outer portion and secure with knurled- 
head screw. 


— Lubricate threaded head of seal extractor, position and with 
forced pressure screw into seal as far as possible. 


— Loosen knurled screw and turn inner portion against crank- 
shaft until the seal is pulled out, 


- Remove the cylinder,bolt -T10132/3- from the crankshaft? 
Installation 


- wipe off any oil that may still be on the end of the crankshaft 
with a clean cloth. 


— Position guide sleeve -T10132/1- on crankshaft pin. 
— Slide seal over guide sleeve onto the crankshaft pin. 


13-0708 
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— Press in sealing ring with pressure sleeve -T10132/2- and bolt 
-T10132/3- until stop. ) 


— Install toothed belt gear of crankshaft and secure using spur 
belt spreading - 3099- . 


— Tighten the new center bolt to 90 Nm and turn an additional 
90° (1/4 rotation; the additional rotation may occur in several 
stages). 


How to install toothed belt and adjust valve timing. Refer to 
= "5.2 Toothed Belt”, page 51 . 


— Installation ribbed belt and tensioner. Refer to f / J P wis oros 
= "5.1 Ribbed Belt", page 30 . \ "A 


54 Drive Plate 

Special tools and workshop equipment required 
* Flywheel Lock Adapter - VW558- 

* Hex Bolt M8 x 45 and Two M10 Hex Nuts 

* Depth Gauge 

Removal 


- Secure Flywheel Lock Adapter - VW558; with.hex bolt M8 x 
45 to drive plate. Insert two M10:héx nuts between flywheel 
lock adapter and drive plate. 


Flywheel Lock Adapter VW558- installed position: -A- to loosen, 
-B- to tighten. 


Installation 


- Set drive plate in place, using washer with notches -1-. 
-  InstalPnew bolts and tighten to 30 Nm. 
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— Check dimension -a- an three points and calculate mean val- 
ue. Specified value: 26 to 28 mm 


If the specification is not obtained: 


VIa-1244. 


- Remove drive plate again and use:shim -2-. Tighten bolts 
again to 30 Nm. 


— Tighten bolt to 60 Nm and turn anradditional 90° (1/4 rotation, 
additional rotation may occur in several stages). 


5.5 Crankshaft Needle Bearing 

Special tools and workshop equipment required 

* Kukko Extractor - 21/2- and Kukko Support - 22/1, ri 
ss 


* Centering Mandrel - 3176- 
* or Drift - VW207C- 


(à) Note 


When installation an engine into a vehicle with manual transmis- 
sion, check if rear needle bearing is installed. If necessary, install 
needle bearing. 

Removal 


— Using puller -A-, e.g. Kukko Extractor - 21/2- and Kukko Sup- 
port - 22/1- , pull out needle bearing. 


Installation 
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— Drive in using Drift - VW207C- or Centering Mandrel -3476- . 


Side of needle bearing with writing on it must be readable 
when installed: 


Installed depth of needle bearing 
* Dimension -a- = 1.5 to 1.8 mm. 


5.6 Special Tools 8 


Special tools and workshop equipment required 
* Locking Pin - 3204- 


* Torque Wrench - VAG1331- 
V.A.G 1331 


Wo0-0427 
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710132 V.A.G/1332 


Spur Belt Spreading - 3099- 
Seal Remover - 2085- 
Puller - T10132- 

Torque Wrench - VAG1331- 
Torque Wrench - VAG1332- 


+. +. +o 


* Flywheel Lock Adapter - VW558- 


VW 558 


@ Hex Bolt M8 x 45 and two M10 Hex Nuts 
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* Depth Gauge 


@ Kukko Extractor - 21/2- and Kukko Support - 22/1- 
* Centering Mandrel - 3176- 
* or Drift - VW207C- 
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C 


der Head, Valvet 


1 General Information 
= “1.1 General Repair Information", page 38 
1.1 General Repair Information 


(a) Note 


* When using an exchanged cylinder head with camshaft in- 
stalled, the contact surfaces between the lifters and cam lobes 
must be lubricated before installation the cylinder head cover. 


* The plastic protectors installed to protect the open valves must 
only be removed immediately before fitting the cylinder head. 


+ Ifthe cylinder head.is going to be replaced, then it is also nec- 
essary to replace allthe coolant. 


J 


BE 


— 
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„AG. Volkswai 


2 Description and Operation — 
=> “2.1 Cylinder Head Assembly Overview", page 3: y" 
2 "2.2 Valvetrain Assembly Overview", page: an 


= "2.3 Valve Seats, Refacing”, page 43 „š 
2.1 Cylinder Head Assembly Overview 


1 - Cover 
Q Replace the seal if dam- 
aged 
2-10Nm 
3 - Cylinder Head Cover 
4 - Gasket For Cylinder Head 
Cover 
ū Replace if damaged 
Q Before installation coat 
bearing cover/cylinder 
head contact surfaces 
with sealing compound - 
D 454 300 A2- 
Q Coat half-moon area 
with sealing compound - 
D 454 300 A2- 
5 - Oil Deflector 


Q Installed position: via 
the intake camshaft be- 
tween cylinders 1 and 2 


6 - Cylinder Head 


Q Check for distortion. Re- 
fer to 
=> Fig. "Checking Cylin- 
der Head for Distor- 


tion™ , page 40 


ū Resurfacing sealing 
surfaces. Refer to 


2 Fig. "Cylinder Head - 
Sealing Surface, Resur- » 8 


facing" , page 40 
Q Removal and Installa- 
tion. Refer to 


2 "5.1 Cylinder Head" 
page 49 


Q After replacing, replace entire amount of coolant 
7 - Intake Manifold Gasket 

ū Replace 
8 - Cylinder Head Gasket 

Q Replace 

Q Metal gasket 

Q After replacing, replace entire amount of coolant 

Q Pay attention to the installed position: identification: the part number must be visible from intake side 
9-25 Nm 


For the tensioning roller 
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10 - Gasket For Exhaust Manifold 
Q Replace 
Q Pay attention to the installed position 


11 - Cylinder Head Bolt 
Q Replace 
Q Sequence for loosening and tightening. Refer to => “5.1 Cylinder Head", page 49 
Q Removal and installation polydrive cylinder head bolt using polydrive key - 3452- or socket - T10070- 


12 - Heat Shield 


13 - Bolt 
Q 25Nm 


14 - Bolt 
a 10Nm 


Checking Cylinder Head for Distortion 
Max. permissible distortion: 0.1 mm 


Cylinder Head - Sealing Surface, Resurfacing 


The refacing dimension is measured via the holes for cylinder 
head bolts a = 139.2 mm minimum 
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2.2 Valvetrain Assembly Overview 


1 - Bolt 
Q 10Nm 


2 - Intake Camshaft 


Q Axial Play, Checking. 
Refer to 
= “4.2 Crankshaft, Axial 
Play Checking”, 
page 47 

Q Removal and Installa- 
tion. Refer to 
= “5.4 Camshafts”, 
page 61 


Q Checking radial clear- 
ance with Plastigauge®, 
wear limit: 0.1 mm 


Q Run-out: maximum 0.01 
mm 
3- Drive Chain 


Q Mark direction of rota- 
tion before removal (in- 
stallation position). Re- 
fer to 
= “5.4 Camshafts”, 
page 61 

4 - Bolt 


Q 10Nm 
5 - O-Ring 
Q Replace 


6 - Valve 1 For Camshaft Ad- 
justment - N205- 


ū Only for engine codes 
ADR, APT, AFY and 


17 1615141312 11  " WOT 
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ARG 


7 - Bolt 
Q 3Nm 
Q Only for engine codes ADR, APT, AFY and ARG 
8 - Camshaft Adjuster 
Q Only for engine codes ADR, APT, AFY and ARG 
Q For engine codes AEB, ANB, ATW and APU: chain tensioner 
Q Secure using 3366 bracket-tensioner before removal. Refer to > “5.4 Camshafts”, page 61 


9 - Gasket 
Q Replace 
Q Rubber/metal seal 


10 - Cylinder Head 
Q Reworking valve seat. Refer to = “2.3 Valve Seats, Refacing”, page 43 


ū Resurfacing sealing surfaces. Refer to 
> Fig. "Cylinder Head - Sealing Surface, Resurfacing" , page 40 

Q Sealing contact surfaces. Refer to 
> Fig. “Seal Contact Surfaces of Double Bearing Cap/Cylinder He; page 65 and 
> Fig. "Seal Contact Surfaces of Camshaft Adjuster/Cylinder Head” , page 65 


11 - Valves 
QU Do not rework, only grinding is permitted 
Q Valve dimensions. Refer to > "3.1 Valve Dimensions”, page 45 
12 - Seal 
Q For intake camshaft 
Q Replacing. Refer to 5.5.3 Camshaft Seals", page 58 
13 - Hood 
Q For Camshaft Position (CMP) Sensor 
Q Observe installed location 
14 - Washer 
Q Conical 
15 - Bolt 
Q 25Nm 
16 - Camshaft Position Sensor 
17 - Bolt 
a 10Nm 
18 - 65 Nm 
QU Use Counter-Holder - 3036- to loosen and tighten 
19 - Camshaft Sprocket 


O Note the installed position: the thin rib of camshaft gear points outward and cylinder 1 TDC marking is 
visible 


20 - Seal ; a 
Q For exhaust camshaft 


Q Replacing. Refer to > “5.3 Camshaft Seál$"; page 58 
21 - Valve Guide 

Q Checking. Refer to > “4.4 Valve Guides, Checking", page 48 
22 - Valve Stem Seal 

Q Replacing. Refer to > “5.5 Valve Stem Seals", page 66 
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23 - Valve Spring 


Q Removal and installation: removed cylinder head: installed with 3362. Refer to 
2 "5.5 Valve Stem Seals", page 66 


24 - Valve Spring Retainer 
Disregard the markings on the valve spring plate 


25 - Valve Retainers 


26 - Valve Lifter 
Q Do not interchange 
With hydraulic valve clearance compensation 
Checking. Refer to > "4.3 Hydraulic Valve Lifter, Checking", page 47 
place on running surface when setting down 


Before installation, check axial play of camshafts. Refer to 
=> "4.2 Crankshaft, Axial Play Checking", page 47 


Q Lubricate contact surface 


Qa 
Qa 
Qa 
Qa 


27 - Bearing Cap For Intake Camshaft 

Q Installation position and installation sequence. Refer to = "5.4 Camshafts”, page 61 
28 - Double Bearing Cap 

Q Coat contact surface lightly with sealant - D 454 300 A2- 
29 - Bearing Cap For Exhaust Camshaft 

Q Installation position and installation sequence,Refer to > “5.4 Camshafts”, page 61 

Q Coat contact surface of last, outer bearing cap lightly with sealant - D 454 300 A2- 
30 - Exhaust Camshaft 

Q Axial Play, Checking. Refer to > “4:2 Crankshaft, Axial Play Checking", page 47 

Q Removal and Installation. Refer to 4 Camshafts", page 61 

Q Checking radial clearance with:Plastigauge®, wear limit: 0.1 mm 

Q Run-out: maximum 0.01 mm 


2.3 Valve Seats, Refacing 
Special tools and workshop equipment required 
* Depth Gauge 

* Valve Seat Refacing Tool 


(à) Note 


* When repairing engines with leaking valves, it is not sufficient 
to rework or replace valve seats and valves. It is also neces- 
sary to check the valve guides for wear.-This is particularly 
Important on high mileage engines. Refer to. A 


z "4.4 Valve Guides, Checking", page 48 . 


* Only reface valve seats enough until a perfect contaet pattern 
is obtained. The maximum permissible reworking dimension. 
must be calculated before work is carried out. If the reworking 
dimension is exceeded, the function of the hydraulic lifters can 
no longer be guaranteed and therefore the cylinder head 
should be replaced. 


The Maximum Permissible Reworking Dimension Is Calculated 
as Follows: 


— Insert valve and press firmly against seat. 
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(à) Note 


If the valve is to be replaced as part of a repair, use a new valve 
for the calculation. 


— Measure gap -a- vertically between tip of valve stem end and 
upper edge of cylinder head -1-. 


— Calculate max. permissible reworking dimension from meas- 
ured distance and minimum dimension. 


Minimum Dimensions: 

Outer intake valves 34.0 mm 
Center intake valves 33.7 mm 
Exhaust valve 344 mm 


Measured distance minus minimum dimension = max. permissi- 
ble reworking dimension. 


Example: 
Measured distance 34.4 mm 
- Minimum dimension 34.0 mm 
= Max. perm. rework dimension? 0.4 mm 


4) Maximum allowable refacing dimension is represented in illustrations for re- 
facing valve seats as dimension "b". 


Reworking Intake Valve Seat 


= Ø 26.2 mm 

= Max. permissible reworking dimension? 
= 1.5 to 1.8 mm 

Cylinder head lower edge 

= 45° valve seatangle 

= 30° upper correction angle 

= 60° lower correction angle 


HF waNocsp» 
n 


Reworking Exhaust Valve Seat 


= Ø 29.0:mm 

= Max. pérmissible reworking dimension? 
= Approximately 1.8 mm 

Cylindeř head lower edge 

= 45° valvesseat angle 

= 30° upper correction angle 

Y = 60° lower correction angle 


RPANDTD 
n 


5) How to calculate maximum permissible refacing dimension. Refer to 
= “2.3 Valve Seats, Refacing";page 43 . 


A I 


PA 
^ / mes] 
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3 Specifications 


= "3.1 Valve Dimensions’, page 45 


= “3.2 Fastener Tightening Specifications", page 45 
3.1 Valve Dimensions 


Valves must not be reworked. Only grinding is permitted. 


Dimension Intake Valve Exhaust Valve 
Diameter a mm 26.9 29.9 
Diameter b mm 5.9 5.9 
c mm| 104.84 to 105.34 | 103.64 to 104.14 
a Zz 45 45 
> / 
(à) Note [95993] 


Worn sodium-filled exhaust valves must not be scrapped without 
first being properly treated. The valves must be cut at the.middle 
of the shaft using a metal saw. While doing this, do not come into 
contact with water. At the very most, throw 10.0f the prepared 
valves into a bucket filled with water. Then;‘move quickly away, 
because a sudden chemical reaction wilfoccur during which the 
sodium is burnt away. The treated parts may then be discarded 
through conventional disposal channels. 


3.2 Fastener Tightening Specifications 


1 For bolt clarification. Refer to 
=> "2.1 Cylinder Head Assembly Overview", page 39 . 


- Tighten cylinder head in tightening sequence as follows: 


(i) Note 


For polydrive cylinder head bolts, use Polydrive Key - 3452- or 
Socket Tf 0070... ‘a y 


- Pre-tighten all the bolts to 40 Nm. 
- Then tighten all the bolts to 60, Nm. 
— Tighten all bolts (1/4 turn) (90°) further using a rigid wrench. [4152925 ] 


- Afterwards, tighten all bolts again 1/4:turn (90°) further 
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4 Diagnosis and Testing 

= “4.1 Compression, Checking", page 46 

=> “4.2 Crankshaft, Axial Play Checking", page 47 
2 "4.3 Hydraulic Valve Lifter, Checking", page 47 


= “4.4 Valve Guides, Checking", page 48 

41 Compression, Checking 

Special tools and workshop equipment required 

* Spark Plug Removal Tool - 3122B- 

* Torque Wrench - VAG1331- 

* Compression Tester - VAG1763- 

* Engine oil temperature must be at least 30° C (86° F). 


Procedure 

- Disconnect the ignition coil connectors. 

- Remove the ignition coils. 

Engines without Turbocharger: 

— Disconnect spark plug connectors for cylinder 1 and:2. 
For all vehicles 

- EM spark plugs using Spark Plug Removál Tool - 


Vehicles without Electronic Power Control System 


— Using a 2nd mechanic, have the accelerator pedal completely 
depressed. 


For All Vehicles 


= Check compression pressure using the Compression Tester - 
VAG1763- . 


(à) Note 


Using tester. Refer to operating instructions. 


— Operate starter until tester shows no further pressure in- 
crease. 


Compression Pressure: 


Engine Codes New Wear Limit 
ADR, APT, ARG, 9.0 to 14.0 bar |7.5 bar (108.77 psi) 
AFY (130.53 to 203.05 

psi) 


AEB, ANB, APU, [10 to 13 bar (145.03| 7 bar (101.52 psi) 
ATW to 188.54 psi) 


Permissible difference between all cylinders: maximum 3 bar 
(43.51 psi) 


— Install the ignition coils and tighten to 10 Nm. 


— Check the DTC memory. Refer to 
= "4.5 Engine Control Module DTC Memory, Checking and 
Erasing", page 173 . 
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4.2 Crankshaft, Axial Play Checking 
Special tools and workshop equipment required 

* Universal Dial Gauge Mount - VW387- 

* Dial Gauge 


Measure with valve lifters removed, chain removed and bearing 
caps 2 and 4 installed. 


Wear limit: maximum 0.2 mm 


4.3 Hydraulic Valve Lifter, Checking 
Special tools and workshop equipment required 

* Feeler Gauge 

* Wooden or Plastic Wedge 


(i) Note 


* Replace complete valve lifters only (cannot be adjusted or 
serviced). 


+ irregular valve noises are normal while starting the engine. 


Test Sequence 


- Startthe engine and let it run until the coolant fan has switched 
orionce. 

- Increase engine speed to approximately 2500 RPM for two 
minutes. 

If the hydraulic valve lifters are still noisy, determine which lifter 

or lifters are defective as follows: 

- Remove cylinder head cover. 

- Turn crankshaft clockwise until camshaft lobe for valve lifter to 
be tested is pointing upward. 

- Measure the play between the camshaft lobe and valve lifter. 

— Ifthe play is'greater than 0.2 mm, replace the valve lifter. If 
minimal play of/0.1 mm or no play is measufed, continue the 
procedure as follows: 

ex 
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— Lightly press the valve lifter:downward with a wood or plastic 


wedge. If 0.20 mm thick feeler gauge can be inserted between 
camshaft and valve lifter,replace valve lifter. 


(à) Note 


After installation new valve lifters, the engine may not be started 
for approximately 30 minutes. The hydraulic adjusting elements 
must seat themselves (atherwise the valves will seat themselves 
on the pistons). 


4.4 Valve Guides, Checking 
Special tools and workshop equipment required 
* Universal Dial Gauge Mount - VW387- 

* Dial Gauge 


— Insert new valve into guide. The énd of the valve stem must 
be flush with the guide. Due to the slight difference in stem 
dimensions, ensure that only an intake Valve is used in the 
intake guide and an exhaust valve in the exhaust guide. 


- Determine the tilt clearance. Wear limit: 0.8 mm. 
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5 


Removal and Installation 


= "5.1 Cylinder Head”, page 49 


= “5.2 Toothed Belt", page 51 
= “5.3 Camshaft Seals", page 58 


=> “5.4 Camshafts”, page 61 
= "5.5 Valve Stem Seals®, page 66 
5.1 Cylinder Head 


Special tools and workshop equipment required 


* 
* 
* 
* 
* 


Drip Tray - VAG1306- 

Torque Wrench - VAG1332- 

Hose Clip Pliers VAS6362 - VAS5024A- 
Guide Pin - 3450/2A- 

Complement - 3450/3- 


Engines with polydrive cylinder head bolts: 


* 


Polydrive Key - 3452- or Polydrive Bit And Drive Socket - 
T10070- 


The engine must be no more than warm to touch: 
The pistons must not be positioned at TDC. 


Removal 


First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


Turn off the ignition and disconnect the ground cable from the 
battery. 


Drain the coolant. Refer to 
= "1.2 Draining and Filling", page 89 . 


Disconnect the fuel supply and return lines at the connecting 
point of the fuel rail. Fuel system is under pressure. Therefore, 
place a rag around the connection point before pulling off the 
hoses. 


Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


Unbolt front exhaust pipe/catalytic converter from exhaust 
manifold. 


Remove the upper toothed belt guard. 


Loosen tensioner and remove toothed belt from the camshaft 
sprocket. 


Remove cylinder head cover. 
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— Loosen and remove cylinder head bolts in specified sequence. 


(à) Note 


For polydrive cylinder head bolts, use Polydrive Key - 3452- or 
Socket - T10070- . 


— Carefully lift cylinder head off. 
Installation 


(à) Note 


* There must be no oil or coolant in the blind holes for the cyl- 
inder head bolts in the cylinder block. 


* Only remove the new cylinder head gasket from its packing 
immediately before installation. 


+ Handle the new gasket with extreme care. Damaging will lead 
to leaks. 

— Stuff clean cloths into cylinder so that no dirt or abrasive pow- 
der can get between cylinder wall and piston. 

- Do not allow dirt or abrasive powder to get into coolant either. 


— Carefully clean cylinder head and cylinder block sealing sur- 
faces. Avoid introducing:scratches or scoring (do not use 
sandpaper with grit below 100). 


— Carefully remove metal particles, emery remains and cloths. 

— Set piston of cylinder 1 to-TDC and turn crankshaft back again 
slightly. 

- To center, screw the guide‘pins from 3070 into the holes for 
cylinder head bolts 8 and 10: 


- Install new cylinder head gasket. Text (replacement part num- 
ber) must be visible. 


— Install cylinder head, insert the remaining 8-cylinder head bolts 
and hand tighten. 


- Remove the guide pins using the guide pin’‘handle from 3070. 
Do this by turning the pin handle toward the lēftuntil the pins 
are free. 


— Insert both remaining cylinder head bolts and then fasten them - 
hand-tight. CENE] 
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— Tighten cylinder head in tightening sequence as follows: 


(a) Note 


For polydrive cylinder head bolts, use Polydrive Key - 3452- or 
Socket - T10070- . 


— Pre-tighten all the bolts to 40 Nm. 
— Then tighten all the bolts to 60 Nm. 
= Tighten all bolts (1/4 turn) (90°) further using a rigid wrench. 


— Afterwards, tighten all bolts again 1/4 turn (90°) further 
Assemble in reverse order of disassembly. 


How to install toothed belt and adjust valve timing. Refer to 
= "5.2 Toothed Belt", page 51 . 


Fill with new coolant. Refer to 
= "1.2 Draining and Filling", patjé 89 . 


5.2 Toothéd Belt 

Special tools and workshop equipment required 
* Pin Wrench - V/159- 

* Torque Wrench - VAG1331- 

* Door Alignment Device - 3114- 


Vehicles with old toothed belt tensioning system 
> "5.2.1 Old Tensioning System", page 52 . 


'N15-10124 


Vehicles with n&w toothed belt tensioning system 
2 "5.2.2 New Terisioning System", page 55 . g 


| N15-10125 
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5.2.1 Old Tensioning System 


(à) Note 


When replacing the toothed: belt, replace the old toothed belt ten- 
sioning system with the new one. 


— Move the lock carrier into service position. Refer to > Body 
Exterior; Rep. Gr. 50 ; Body Front; Lock Carrier, Service Po- 
sition . 


- Remove the ribbed belt. Refer to 
= "5.1 Ribbed Belt", page 30 . 


—- Remove the ribbed belt tensioning element. 


- Turn crankshaft to set cylinder 1 at TDC. 
— Remove the upper toothed belt guard. 
- Mark direction of rotation of toothed belt. 


— Remove vibration damper/belt pulley. 
- Remove the lower toothed belt guard. 


- Loosen toothed belt tensioner -arrow- and remove toothed 
belt. 


— Then, turn the crankshaft back slightly. 
Toothed Belt, Complete Installation 


If toothed belt was only removed from camshaft gear. Refer to 
= “5.2 Toothed Belt", page 51 . 


(à) Note 


When turning camshaft, crankshaft must not be at TDC. Valves 
andor pistons may be damaged. 
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Align marking on camshaft sprocket with marking on cylinder 
head cover. 


Place the toothed belt onto the crankshaft sprocket (observe 
direction of rotation). 


Using a bolt, secure vibration damper/belt pulley (watch locat- 
ing point). 


Turn crankshaft to set cylinder 1 at TDC. 
Lay toothed belt on tensioner Un? gear 


ZA 


Tension toothed belt, to do so turn tensioner -A- toward right 
using pin wrench -B- (for example, Matra V159) until piston 
-1- is driven out completely and piston lifts tensioner -2- ap- 
proximately 1 mm. 


Tighten securing bolt -3- on tensioning roller. Tightening spec- 
ifications: 25 Nm 


Turn over crankshaft twice and check if the markings on the 
camshaft and crankshaft still align with their reference points. 


13-0012 
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(à) Note 


* 
* 
* 


Check whether areaA- aligns with upper edge of' piston or 
dimension -D-:is 25 to 29 mm. 


Area -A-: adjustment OK 
Area -B-: wear area 


"Area -C-: check belt drive and tensioning roller for wear/adjust 
toothed belt tension 


Install the upper toothed belt guard. 


aS tensioner for ribbed belt. Tightening specifications: 25 
m 


Install the ribbed belt. Refer to > “5.1 Ribbed Belt", page 30 . 


Toothed Belt, Installation 


Toothed belt was only removed from camshaft gear 
thed belt was removed completely. Refer to 


2Toothed Belt", page 51 


Align marking on camshaft sprocket with marking on cylinder 
head cover. 


Turn crankshaft to set cylinder 1 at il 
Install toothed belt or;camshaft gear. 


Eme 
ENS 


f 
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Tension toothed belt, to do so turn tensioner -A- toward right 
using pin wrench -B- (for example, Matra V159) until piston 
-1- is driven out completely and piston lifts tensioner -2- ap- 
proximately 1 mm. 


Tighten securing bolt -3- on tensioning roller. Tightening spec- 
ifications: 25 Nm 


Turn over crankshaft twice and check if the markings on the 
camshaft and crankshaft still align with their reference points. 


A130012 
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— Check whether area -A- aligns with upper edge of piston or 
dimension -D-: is 25 to 29 mm. 


(a) Note 


* Area -A-: adjustment OK 
* Area -B-: wear area 


* Area -C-: check belt drive and tensioning roller for wear/adjust 
toothed belt tension: 


‘A13-0013 


— Install the upper toothed belt guard. 


- neal tensioner for ribbed belt. Tightening specifications: 25 
m. 


— Install thé ribbed belt. Refer to => “5.1 Ribbed Belt", page 30 . 


§.2.2 New Tensioning System 


(i) Note 


The toothed belt tensioner is oil-dampened. Compress it by slowly 
applying constant pressure. While doing this, tensioner must have 
a temperature of at least 30° C (86° F), otherwise it cannot be 
compressed further. 


* Coolant temperature at least 30° C (86° F) 


'N15-10125 


- Move the lock carrier into service position. Refer to > Body 
Exterior; Rep?Gr. 50 ; Body Front; Lock Carrier, Service Po- 
sition . 

- Remove the ribbed belt. Refer to 
= "5.1 Ribbed Belt", page 30 . 


- Remove the ribbed belt tensioning element. 


- Turn crankshaft to set cylinder 1 at TDC. 
- Remove the upper toothed belt guard. 
- Mark direction of rotation of toothed belt. 
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— Remove vibration damper/belt pulley. 


— Remove the lower toothed belt guard. 


- Turn toothed belt tensioning roller -1- in direction of arrow us- 
ing a hex socket wrench (8 mm) and extension (for example, 
-VAG3114- ) until holés of piston and tensioner housing over- 
lap and securing pin e.g. cotter pin with 1.5 mm diameter) can 
slide into the hole -2-. 


(i) Note 


Bolt -3- must not be'loosened. 


- Remove toothed belt. 


— Then, turn the crankshaft back slightly. 
Toothed Belt, Installation Completely 


If toothed belt was only.removed from camshaft gear. Refer to 
= "5.2 Toothed Belt" e51. 


(à) Note 


When turning camshaft, crankshaft must not be at TDC. uz 


and/or pistons may be damaged. 


— Align marking on camshaft sprocket with marking on cylinder 
head cover. 


— Place the toothed belt onto the crankshaft sprocket (observe 
direction of rotation). 


— Using a bolt, secure vibration damper/belt pulley (watch locat- 
ing point). 


CETE] 


56 Rep. Gr.15 - Cylinder Head, Valvetrain 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection & Ignition - Edition 01.2014 


— Turn crankshaft to set cylinder 1 at TDC. 


Lay toothed belt on tensioner and camshaft gear 


Tension toothed belt, to do so, turn toothed belt tensioning 
roller -1- in direction of arrow using a hex socket (8 mm) and 
extension (for example, -VAG3114- ) until securing pin can be 
pulled out. 


(a) Note 


Bolt -3- must not be loosened. 


Then turn tensioning roller in opposite direction of arrow until 
piston is completely driven out (use mirror). 


Turn over crankshaft twice and check if the markings on the 
camshaft and crankshaft still align with their reference points. 


Remove vibration damper/belt pulley. 
Install the lower toothed belt guard. 


Install vibration damper and belt pulley tightening specifica- 
tions: 25 Nm. 


Install the upper toothed belt guard. 


io tensioner for ribbed belt. Tightening specifications: 25 
m. 


Install the ribbed belt. Refer to = “5.1 Ribbed Belt", page 30 . 


Toothed Belt, Installation 


Toothed belt was only removed from camshaft gear 


If toothed belt was removed completely. Refer to 
= “5.2 Toothed Belt", page 51 . 
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— Align marking on camshaft sprocket with marking on cylinder 
head cover. 


— Turn crankshaft to set cylinder 1 at TDC. 


— Install toothed belt on camshaft gear 


KETE 


— c Tension toothed belt, to do so, turn toothed belt tensioning 
roller -1- in direction of -arrow- using a hex socket (8 mm) and 
pansion (e.g. -VAG3114- ) until securing pin can be pulled 
out. 


(i) Note 


Bolt -3- must not be loosened. 
— Then turn tensioning roller in opposite direction of arrow until 
piston is completely driven out (use mirror). 


= Turn over crankshaft twice and check if the markings on the 
camshaft and crankshaft still align with their reference points. 


— Install the upper toothed belt guard. 


- ish tensioner for ribbed belt. Tightening specifications: 25 
m: 


- Install the ribbed belt. Refer to > Yir Belt", page^30 . 


5.3 Camshaft.Seals 

Special tools and workshop equipment required 
Seal Remover - 2085- 

Flywheel Retainer - 3036- 

Subframe Support Assembling Device - T10071- 
Torque Wrench - VAG1331- 

* Torque Wrench - VAG1332- 

5.3.1 Camshaft Sprocket Seal 


Removal 


fe ¢ 


Removal of seal at Camshaft Position (CMP) sensor. Refer to 
= “5.3.2 Camshaft Position Sensor Seal”, page 60 . 


- Remove the upper toothed belt guard. 
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— Bring camshaft gear to marking‘for TDC cylinder 1 by turning 
crankshaft. 1 marking. Marking on camshaft gear must be 
flush with marking on cylinder head cover. 


— Loosen tensioner and remove toothed belt from the camshaft 
sprocket. 


— Then, turn the crankshaft back slightly. 


- Remove camshaftsprocket. To loosen bolt, counter-hold cam- 
shaft sprocket using Flywheel Retainer - 3036- . 


- Remove woodruff key from the camshaft. 


- Insert camshaft gear retaining bolt -arrow- into camshaft by 
hand to stop to guide seal puller. 


- Unscrew inner portion of seal puller 2085 two rotations (ap- 
proximately 3 mm) from outer portion and secure with knurled- 
head screw. 


A 


t 


- Lubricate threaded head of seal extractor, position and with 
forced pressure screw into seal as far as possible. 


— Loosen knurled bolt and turn inner part against camshaft until 
seal is removed. 


Installation 


(à) Note 


Use of PTFE sealing rings (Distinguishing feature: without rin 
spring, sealing lip designed wider). The sealing lip of this sealing 
ring may not be oiled or greased. 


— Remove oil residue at camshaft pin using a clean rag. 
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— Place guide sleeve -T10071/1- on camshaft pin. 


— Slide seal over guide sleeve onto camshaft pin. 


— Remove the guide sleeve. 


— Press in sealing ring up to stop using thrust sleeve -T10071/3- . 
Use bolt -T10071/4- for this. 


— Install the camshaft sprocket. To tighten bolt, counter-hold 
camshaft gear using Flywheel Retainer - 3036- . Tightening 
specifications: 65 Nm. 


Assemble ‘in reverse order of disassembly. 
How to install toothed belt and adjust valve timing. Refer to 


= “5.2 Toothed Belt", page 51 . 


5.3.2 Camshaft Position Sensor Seal 


Removal 


— Disconnect connector from Camshaft Position (CMP) sensor 
(arrow). 


— Remove thé upper toothed belt guard. 


- Remove housing, for Hall sender. 
- Remove washer arid;cover for Hall sender. 8 


ace a 
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— To guide seal puller, thread Adapter - 2085/1- in camshaft by 
hand until stop. 


— Remove the inner portion of Seal Puller - 2085- two rotations 
(approximately 3 mm) from outer portion and secure with 
knurled-head screw. 


~ Lubricate threaded head of seal extractor, position and with 
forced pressure screw into seal as far as possible. 


- Loosen knurled bolt and turn inner part against camshaft until 
seal is removed. 


Installation Ca 
(i) Note g SOY) d 


e 


Use of PTFE EE rings ay Distin wishing feature: without rin 
‘spring, sealing lip designed wider). The sealing lip of this sealing 
ring may not be oiled or greased. 


- Place guide sleeve -T10071/5- on camshaft pin. 
- Slide;seal over guide sleeve onto camshaft pin. 


- Removéthe guide sleeve. 


- Press in sealing ring up to stop using thrust sleeve -T 1007 1/3- . 
Use bolt M8 X 60 -1- for this. 


- Insert notched shutter wheel for Camshaft Position (CMP) 
sensor into intake camshaft. 


— Install the washer (with the cone outward) and tighten the bolt 
to 25 Nm 


— Install Camshaft Position (CMP) Sensor and tighten to 10 Nm. 
— Install the upper toothed belt guard. 


— Connect connector for Camshaft Position (CMP) sensor. 


A150668 


5.4 Camshafts 

(With cylinder head installed) 

Special tools and workshop equipment required 
* Flywheel Retainer - 3036- 

* Chain Tensioner Retainer - 3366- 
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* Torque Wrench - VAG1332- 

* Sealant - D 454 300 A2- 

Removal 

— Remove the upper toothed belt guard. 


- Bring camehatt gear to marking for TDC cylinder 1 by turning 
crankshaft. 1 marking. Marking on camshaft gear must be 
flush with marking on cylinder head cover. 


- Remove cylinder head cover. 


— Loosen tensioner and remove toothed belt from the.camshaft 
sprocket. 


— Then, turn the crankshaft back slightly. 


- Remove camshaft sprocket. To loosen bolt, counter-hold cam- 
shaft gear using Retainer - 3036- . 


— Remove woodruff key from the camshaft. 
— Remove the Hall sender housing. 
- Remove washer and cover for Hall sender. 


— Clean the drive chain and camshaft chain sprockets across 
from both arrows on the bearing caps and mark installed po- 
Sition with a color marking. 


(à) Note 


* Do not mark chain using a center punch or similar means! 


+ The distance between both arrows or colored markings con- 
sists of 16 rollers of the drive chain. 


— Secure the camshaft adjuster or chain tensioner using the 
Bracket for Chain Adjustment - 3366- . 


(à) Note 


If the chain tensioner retainer is fastened too tightly, the camshaft 
adjuster can be damaged. 


CENH 
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— First remove bearing caps 3 and 5 from intake and exhaust 
camshafts. 


— Remove double bearing cap. 


— Remove both bearing caps from chain gears on intake and 
exhaust camshafts. 


- Remove securing bolts of camshaft adjuster/chain tensioner. 


- Alternating in diagonal sequence, loosen bearing caps 2 and 
4 of intake and exhaust camshafts and remove. 


- Remove intake and exhaust camshafts with camshaft adjuster 
or chain tensioner and Bracket for Chain Adjustment - 3366- . 


Installation 


Hes 


* When installation the camshafts, the cam lobes for cylinder 1 
must point upward. 


* When installation bearing caps, verify marking on cap is read- 
able from intake side of cylinder head. 


- Place the drive chain onto the camshaft chain sprockets as 
follows: 


When reusing the old drive chain: 
- Align color markings -arrows-. 
When using a new drive chain: 


* Distance between notches -A - and -B- at camshafts must be 
distance of 16 rollers at drive chain. Illustration shows where 
first and sixteenth drive chain rollers must be installed on chain 
gears. 


* The notch -A- is slightly offset inward toward the chain roller 


A Caution 


@ The number of rollers given only serves an aid when por, 
sitioning the chain on the camshaft. 


* When positioning the camshafts (with chain) in the cylin- 
der head, make sure the arrows on the bearing caps and 
the notches on the camshafts align. 
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— Replace rubber/metal seal for camshaft adjuster or chain ten- 


sioner and coat hatched surface with thin coat of Sealant - D 
454 300 A2- . 


— Insert camshaft adjuster/chain tensioner Between drive chain: 


- Oil running surfaces of both, cámshafts. 


- Insert camshafts with drive chain and camshaft adjuster/chain 
tensioner into cylinder head. 


- Tighten the camshaft adjuster/chain tensioner to 10 Nm (pay 
attention to bushing). 


- Alternating in diagonal sequence, tighten the bearing caps 2 
and 4 on the intake and exhaust camshafts to 10 Nm (pay 
attention to-bushing). 


ATSO0AT 


— Install both bearing:caps on chain gears of intake and exhaust 
camshafts. Check camshaft for proper adjustment and tighten 
bearing cap to 10 Nm (pay attention to alignment bushing). 

* The two camshaft markingS/must align with both arr on 
bearing caps -arrows-. 


- Remove Chain Tensioner Retainer - 3366: . 


ATS0213 


— Coat the hatched surface of the double bearing cap lightly us- 
ing Sealant - D 454 300 A2- , install it and tighten to 10 Nm 
(pay attention to bushing). 


— Install remaining bearing cap and tighten to 10 Nm (pay at- 
tention to alignment bushing). 
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— Install the camshaft sprocket. 


* Installed position: The, thincrib:on'the:camshaft sprocket faces 
outward -arrows=\and the TDC marking is Visible. 


— Check the setting of the camshafts to each other. 


* The two camshaft markings must align with both arrows on 
bearing caps -arrows-. 


Assemble in reverse order of disassembly. 


How to install toothed belt and adjust valve timing. Refer to 
= “5.2 Toothed Belt", page 51 . 


(i) Note 


Do.not start the engine for approximately 30 minutes after instal-. 
lation the camshafts. The hydraulic adjusting elements must seat 
themselves (otherwise the valves will seat themselves on the pis- 


tons). 8 


Seal Contact Surfaces of Double Bearing Cap/Cylinder Head 


- Uaing a small screwdriver, carefully apply a thin layer of Seal- 
ant - D 454 300 A2- to both edges of sealing surfaces between 
double bearing cap and cylinder head -arrows-. 


Seal Contact Surfaces of Camshaft Adjuster/Cylinder Head 


— Using a small screwdriver, carefully apply a thin layer of Seal- 
ant - D 454 300 A2- to the semi-circular area and both edges 
of the sealing surfaces between the camshaft adjuster and 
cylinder head -arrows-. 
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5.5 Valve Stem Seals 

Special tools and workshop equipment required 
Torque Wrench - VAG1331- 

Torque Wrench - VAG1332- 

Spark Plug Removal Tool - 3122B- 

Valve Seal Removal Tool - 3364- 

Pressure Hose - VW653/3- 

Valve Spring Compressor - 3362- and thrust piece - 3362/1- 
Valve Stem Seal Driver - 3365- 

(With cylinder head installed) 

Removal 


+ .ų. +. 9999 


- Remove the camshafts. Refer to 
= "5.4 Camshafts”, page 61 . 


- Remove the valve lifters and place on running surface when 
setting down. Be careful not to switch valve lifters. 


- Remove spark plugs using Spark Plug Removal Tool - 
3122B-. 


— Move piston for respective cylinder to "Bottom Dead Center 
(BDC) position". 


— Now, screw Pressure Hose - VW653/3- into spark plug thread. 


— Usingretaining bolts bolted in tool, secure Valve Spring Com- 
pressor - 3362- to cylinder head. 


— Bring assembly device for pressing lopethes valve springs into 
the following position: outer intake valves:.Jower position cen- 
ter intake valve: upper position exhaust valve: lower position. 


— Connect the compressed air hose to a pressure of at least 6 
bar (87.02 psi) and then remove the valve springs. 


- Remove valve stem seals using Valve Seal Removal Tool - 


Installation 
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— Attach the plastic sleeve provided to the respective valve 
stem. This will help avoid damage to new valve stem seal. 


— Insert new valve stef seal into Valvé*Stem Seal Driver - 
3365-. 


— Greasé lip of valve stem seal and carefully slide onto valve 
guide. 


Assemble in reverse order of disassembly. 
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6 Special Tools 
Special tools and workshop equipment required 
* 


V.A.G 1331 


SSeS] 


V.AG es a 


@ Spark Plug Removal Tool - 3122B- 
* Torque Wrench - VAG1331- 
* Compression Tester - VAG1763- 


W15-0012 
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* Universal Dial Gauge Mount - VW387- 


* Dial Gauge 

* Feeler Gauge 

* Wooden or Plastic Wedge 

* Universal Dial Gauge Mount - VW387- 


V.A.G 1306 V.A.G 1332 


VAS 5024 


P 
p 


W15-0116 


* Drip Tray - VAG1306- 
* Torque Wrench - VAG1332- 
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* Hose Clip Pliers VAS6362 - VAS5024A- 
* Guide Pin - 3450/2A- 
* Complement - 3450/3- 


V.A.G 1331 


W13-0052 


* Pin Wrench - V/159- 
* Torque Wrench - VAG1331- 
+ Door Alignment Device - 3114- 
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V.A.G 1332 


a 


= > 


Seal Remover - 2085- 

Flywheel Retainer - 3036- 

Subframe Support Assembling Device - T10071- 
Torque Wrench - VAG1331- 

Torque Wrench - VAG1332- 


V.A.G 1331 


a 


6. Special Tools. 71 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection & Ignition - Edition 01.2014 


V.A.G.1332 
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* Flywheel Retainer - 3036- 
* Chain Tensioner Retainer - 3366- 
* Torque Wrench - VAG1332- 

* Sealant - D 454 300 A2- 
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* 999999 


V.A.G 1331 


V.A G 1332 


Sl 
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Torque Wrench - VAG1331- 

Torque Wrench - VAG1332- 

Spark Plug Removal Tool - 3122B- 

Valve Seal Removal Tool - 3364- 

Pressure Hose - VW653/3- 

Valve Spring Compressor - 3362- and Thrust Piece - 3362/1- 
Valve Stem Seal Driver - 3365- 


qe 


Wi5-007 


6. Special Tools 73 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection & Ignition - Edition 01.2014 


7- 


ubricati 


1 General Information 


= “1.1 General Repair Information", page 74 


= “1.2 Oil Dipstick Markings”, page 74 
1.1 General Repair Information 


(à) Note 


* /flarge quantities of metal particles or other deposits (caused, 
for example, by partial seizure of the crankshaft or connecting 
rod damage) are found in the engine oil, the oil passages must 
be cleaned thoroughly and the oil cooler replaced in order to 
prevent further damage from occurring. 


* The oil level must not go above the MAX mark - danger of 
causing damage to the catalytic converter! Marks. Refer to 
= "1.2 Oil Dipstick Markings", page 74 . 


1.2 Oil Dipstick Markings 
1 - MAX marking 
2 - MIN marking 


d Ned above the hatched field up to the MAX mark: Do not add 
oil! 


b - Oil level in the hatched areas: engine oil can be filled. 


c - From the MIN marking up to the hatched field: add maximum 
0.5 liters oil! 
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2 Description and Operation 


=> “2.1 Lubrication System Components, without Oil Level/Fefti- " 
perature Sensor’, page 75 


= "2.2 Lubrication System Components, with Oif'Level/Temper- 
iture Sensor", page 77 


2.1 Lubrication System Components, without Oil Level/Temperature Sensor 
1 - Gasket 
Q Replace if damaged 45678 
2 - Cover 
3 - Oil Dipstick 


Q Oil level must not be 
above the max. mark! 


Q Area above the hatched 
field up to the MAX 
mark: Do not add oil! 


Q Oil level in the hatched 
area: engine oil can be 
filled 


Q Area from Min. mark up 
to hatched field: add oil 


4 - Inlet Spout 
ū For extracting oil 
5 - Gasket 
ū Replace 
6 - Oil Supply Line 
Q 20Nm 
Q Only for Engine Codes: 
AEB, ANB, ATW and 
APU 


Q To turbocharger 


7-30Nm 
8 - Seal 
Q Replace 
9-25Nm 
10 - Oil Filter Bracket i 


11 - 1.4 bar (20.30 psi) Cil 
Pressure Switch - F1- 


Q 25Nm 
Q Black 
U Checking. Refer to > "4.1 Oil Pressure and Switch", page 81 
Q If sealing ring is leaking cut open and replace 
12 - O-Ring 
Q Replace 
13 - Oil Cooler 
Q Coat contact surfaces to oil filter bracket outside seal with Sealant - AMV 188 100 02- AMV 188 100 02 
Q Make sure there is enough space to the surrounding components 
Q Refer to > “1 General Information", page 74 
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14-25Nm 
15 - Oil Filter 
Q Remove with tension strap 
Q Fasten by hand 
LU Observe installation instructions for oil filter 
16 - Cover 
Q With play compensation 
17 - Drive Gear 
Q Forthe oil pump 
18 - Gear Wheels 
Q Checking backlash. Refer to > Fig. "Checking./Oll-Put acklash” , page 79 
Q Axial Play, Checking. Refer to = Fig! "Checking Oil Pump Axial'Glearance™ , page 79 
19 - Oil Pump Cover With Pressure Relief Valve 
Q Opening pressure: 5.7 to 6.7 pressure 
20 - 10 Nm 
21-25 Nm 
22 - Splash Wall 
23- 10 Nm 
Q Use 10 hex ball socket - 3185- to remove and install two rear bolts on transmission 
24 - Oil Drain Plug 
Q 30Nm 
ū Replace screw with permanent sealing ring 
25 - Seal 
Q Replace 
26 - Oil Pan 
Q Clean sealing surface before installation 
Q Aluminum 
27 - Gasket 
Q Replace 
Q Before installation gasket, coat oil pan flange/cylinde, ck flange with Sealant - D 454 300 A2- 
28 - Gasket 
ū Replace 
29 - Oil Return Line 
Q From the turbocharger 
30 - 10 Nm 
31 - Intake Line 
Q Clean the screen if it is dirty 
32 - 10 Nm 
33 - O-Ring 
Q Replace 
34 - Relief Valve 
Q 27Nm 
Q Opening pressure: 2.5 to 3.2 pressure 
35 - Oil Spray Jet 
Q For piston cooling 
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36 - Return Flow Check Valve 
Q 5Nm 


2.2 Lubrication System Components, with Oil Level/Temperature Sensor 


1- Gasket 45678 
Q Replace if damaged 


2 - Cover 
3 - Oil Dipstick 


Q Oil level must not be 
above the max. mark! 


Q Area above the hatched 
field up to the MAX 
mark: Do not add oil! 


Q Oil level in the hatched 
area: engine oil can be 
filled 


Q Area from Min. mark up 
to hatched field: add oil 


4 - Inlet Spout 

Q For extracting oil 
5 - Gasket 

Q Replace 
6 - Oil Supply Line 

Q 20Nm 


Q Only for Engine Codes: 
AEB, ANB, ATW and 
APU 


Q To turbocharger 
7-30Nm 
8 - Seal 

Q Replace 
9-25Nm 


10 - Oil Filter Bracket 


11 - 1.4 Bar (20.30 psi) Oil 
Pressure Switch - F1- , 


Q 25Nm 


Q Black f 
ū Checking. Refer to => “4 Diagnosiś'ăng Testing", page 81 
Q If sealing ring is leaking cut open and replace. " 
12 - O-Ring 
ü Replace 
13 - Oil Cooler 
Q Coat contact surfaces to oil filter bracket outside seal with sealant - AMV 188 100 02- AMV 188 100 02 
Q Make sure there is enough space to the surrounding components 
U Refer to = "1 General Information", page 74 
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14 - 25 Nm 
15 - Oil Filter 
LU Remove with tension strap 
Q Fasten by hand 
Q Observe installation instructions for oil filter 
16 - Cover 
Q With play compensation 
17 - Drive Gear 
Q For the oil pump 
18 - Gear Wheels 
Q Checking backlash. Refer to > Fig. "Checking Oil Pump Backlash™ , page 79 
Q Axial Play, Checking. Refer to > Fig. "Checking Oil Pump Axial Clearance" , page 79 
19 - Oil Pump Cover With Pressure Relief Valve 
Q Opening pressure: 5.7 to 6.7 pressure 
20-10 Nm 
21-25 Nm 
22 - Splash Wall 
23 - 45 Nm 
Q Connecting bolt, oil pan/transmission 
24 - 45 Nm 
25-10 Nm 
26 - Seal 
Q Replace 
27 - Oil Level Thermal Sensor - G266- 
Q Checking. Refer to Vehicle Diagnostic Tester 
28 - Cover Plate 
29-10Nm 
30 - Oil Drain Plug 
Q 30Nm 
ū Replace screw with permanent sealing ring 
31 - Seal 
Q Replace 
32 - Oil Pan 
Q Clean sealing surface before installation 
Q Install with silicone sealant - D 176 404 A2- . Refer to = "5.1 Oil Pan", page 83 
Q Aluminum 
33 - Gasket 
Q Replace 
34 - Oil Return Line 
Q From the turbocharger 
35 - 10 Nm 
36 - Intake Line 
Q Clean the screen if it is dirty 
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37-10Nm 
38 - O-Ring 
Q Replace 
39 - Relief Valve 
Q 27Nm 
Q Opening pressure: 2.5 to 3.2 pressure 
40 - Oil Spray Jet 
Q For piston cooling 
41 - Return Flow Check Valve 
Q 5Nni 


Checking Oil Pump Backlash 
New: 0.05 mm \ iC 
Wear limit: 0.20 mm 


YU au 


Checking Oil Pump Axial Clearance 
Wearlimit: 0.15 mm 
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3 Specifications 

2 "3.1 Engine Oil Capacities and Specifications", page 80 

3.1 Engine Oil Capacities and Specifica- 
tions 


For engine oil capacities and specifications. Refer to the Owner's 
Manual and/or > Fluid Capacity Tables; Rep. Gr. 03. 


Use engine oil conforming to VW standard 500 00, 501 01, or 502 
00. Only in exceptional circumstances: Multi-purpose or single 
purpose oil according to ACEA A2 or A3. 


Vehicles with LongLife Service: 
Use engine oil in compliance with VW standard 503 00. 


[IDs 


Engine oil conforming to VW standard 500 00, 501 01, or 50200 
may continue tõbe used. The oil must be changed every 12 
months or every 15,000 km and the Service Reminder Indicator 
(SRI) mustbe programmed accordingly. Refer to Maintenance. 
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4 Diagnosis and Testing 
= "4.1 Oil Pressure and Switch", page 81 
4.1 Oil Pressure and Switch 


Special tools and workshop equipment required 

* Oil Pressure Gauge - VAG1342- 

* Voltage Tester - VAG1527B- 

* Connector Test Kit - VAG1594C- or -VAG1594A- 
Test Conditions 

* Engine oil level OK. 


* Engine oil temperature at least 80° C (176° F) (coolant fan 
must start up once). 


Ir 


Function test and servicing the optical and acoustic oil pressure 
indicator. Refer to Wiring diagrams, Troubleshooting & Compo- 
nent locations. 
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Test Sequence 


—- Remove the oil pressure switch - F1- and install the oil pres- 
sure gauge in its place. 


- Thread oil pressure gauge into oil filter bracket in place of oil 
pressure switch. 


— Connect the brown wire on thé tester to the ground (-). 


— Connect Voltage Tester - VAG1527B- using adapter cables 
from Connector Test Kit - VAG1594C- to B+ and oil pressure 
Switch. LED must not light'üp. 


- IfLEDlights up, replace 1:4 bar (20.30 psi) Oil Pressure Switch 
-F1-. 


If the LED does not light up: 


- Start the engine and increase the RPM: the LED must come 
on at 1.2 to 1.6 bar (17.4:to 23.2 psi) pressure; if not, then 
replace the oil pressure switch. 


— Increase engine speed further. At 2,000 RPM and an oil tem- 
perature of 80° C (176° F), the oil pressure should be between 
2.7 to 4.5 bar (39.16 to 65.26 psi). 


At higher engine speeds oil pressure must not exceed 7.0 bar 
(101.52 psi) 


If the specification is not obtained: 


= Check the strainer in the intake line for dirt } 
=> Item 31 (page 78) or = Item 36 (page’Z8) . 


(à) Note 


Also, mechanical damage e.g. bearing damage can also be the 
cause of too low oil pressure. 


If no malfunction can be found: 
— Replace oil pump. 

If the specification is exceeded: 
— Check the oil passages. 


— Replace the oil pump cover with the pressure relieve valve if 
necessary. 
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5 Removal and Installation 
= "5.1 Oil Pan", page 83 
5.1 Oil Pan 


Special tools and workshop equipment required 


* Engine Support Bridge - 10-222A- with Bracket For Engine - 
10-222A/1- 


Shop Crane - VAG1202A- 

Hand Drill With Plastic Brush Attachment 
Silicone Sealant - D 176 404 A2- 

Drift Diameter: 5 mm 

Cable Ties 


5.1.1 Removal 


- Move the lock carrier into service position. Refer to > Body 
Exterior; Rep. Gr. 50 ; Body Front; Lock Carrier, Service Po- 
Sition . 


- Drain the engine oil. 


+ 9999 


- Mark direction of rotation of ribbed belt. 


- Remove the ribbed belt. Refer to 
= "5.1 Ribbed Belt", page 30 . 


Vehicles with air conditioning: 


- Remove tensioning roller for ribbed belt for A/C compressor 
completely. 


- Remove ribbed belt for A/C compressor. 


- Secure belt pulley of viscous-fan clutch using a drift (5 mm 
diameter) -1-. 


— Unbolt securing bolt for viscous fan clutch (with 8 mm wrench 
insert hex socket -2-) and remove viscous fan clutch with belt 
pulley. 


ATO-0180 


- Remove bracket for torque support -arrows-. 
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— Cut cable ties -arrows-, open bracket for starter wiring and re- 
move wiring. 


— Remove support between oil pan and intake manifold. 


— Unbolt upper left engine mount. 


- Mark installed position of threaded connection -1- and lower 
locating sleeve -2- on left and right engine mounts. 


— Disconnect both lower engine mounts. 
= Slide lock carrier again toward rear and bolt on at top. 


— Install Engine Support Bridge - 10-222A- as shown. 


— Support engine at front lifting eyelets using engine support 
bridge. 
— Liftengine using spindle of engine support bridge only as high 
unrar guide hose:makes contact at throttle valve part on 
ulkhead. 


- Remove left engine mount. 


— Support subframe with Workshop Crane - VAG1202A- . 


2 


— First remove front bolts -2 and 3- from left and right sides of 
subframe. Then remove bolts -4-. 


n 


To avoid measuring wheel alignment, the subframe must only be 
loosened and lowered at the front end. 


217-0038 
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— Loosen rear bolt -2- of right-hand transmission mount a few 
turns. Remove front bolt -1- of right-hand transmission mount. 


— Loosen left transmission mount nut -arrow- until it is aligned 
with lower edge of bolt (approximately four turns). 


- Lower subframe slowly with workshop crane. 
- Remove workshop crane and swing stabilizer bar downward. 


- Remove the oil pan. Loosen oil pan with light blows of a rubber 
headed hammer if necessary. 


Vehicles without Solid Seal: 
- Remove sealant residue from cylinder block with a flat scraper. 


- Remove sealant residue from pan with a rotating brush, for 
example a hand drill with a plastic brush attachment (wear eye 
protection). 


— Clean sealing surfaces. They must be free of oil and grease. 


5.1.2 Installation 


— Install oil pan with previous solid seal. 
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Vehicles without Solid Seal: 


(à) Note 


* Note the expiration date of the sealing compound. 

+ The oil pan must be installed within five minutes after appli- 
cation of silicone sealant. 

— Cut tube nozzle at front marking (nozzle diameter: approxi- 
mately 3 mm). 


— Apply the silicone seals as illustrated. The sealing compound 
bead must be: 


+ 2to3mm thick 
* And run on inside of bolt holes -arrows- 


(à) Note 


Sealant bead must not be thicker than specified. Otherwise, ex- 
cess sealant could get into;oil pan and clog strainer in intake line 
of oil pump. 


— Apply silicone sealing compound bead as illustrated to clean 
sealing surface of oil-pan. (The fig. shows the location of the 
sealant bead on the cylinder block.) 


- ipte the oil pan immediately and tighten all oil pan bolts 
ightly. 


(a) Note 


After installation oil pan, allow sealant to dry for approximately 30 
minutes. Only after then may.the engine oil be replenished. 

For All Vehicles 

— Tighten the oil pan bolts to 10 Nm, 

Assemble in reverse order of disassembly. 

— Tighten the oil pan/transmission bolts to 45 Nm; 

— Tighten the M10 oil pan/cylinder block bolts to 45 Nm. 
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6 Special Tools 
Special tools and workshop equipment required 
* 


V.AG 1527B 


SS 


Ps 


W17-0001 


* Oil Pressure Gauge - VAG1342- 
* Voltage Tester - VAG1527B- 
* Connector Test Kit - VAG1594C- or -VAG1594A- 
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* Engine Support Bridge - 10-222A- with Bracket For Engine - 
10-222A/1- 


10-222 A 


awe 


* Shop Crane - VAG1202A- 


Hand Drill With Plastic Brush Attachment 
Silicone Sealant - D 176 404 A2- 

Drift Diameter: 5 mm 

Cable Ties 


+. +o 


d 
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— Cooling Syste 


1 General Information 


= "1.1 General Repair Information", page 89 


= “1.2 Draining and Filling", page 89 


1.1 General Repair Information 


(i) Note 


* When the engine is warm the cooling system is under pres- 
sure. lf necessary release pressure before commencing repair 
Work. 


* Hoses are secured with spring-type clips. In cases of repair 
only use spring-type clips. 


* po spring-type clip pliers - VAS5024A- to installation spring 
clips. 


* When installation coolant hoses, make sure they are free of 
stress and do not come into contact with other components 
(observe markings on coolant connections and hoses). 


Perform leak test of cooling system using Cooling System Tester 
- VAG1274- , Adapter - VAG1274/8- and Adapter - VAG1274/9- . 


1.2 Draining and Filling 
Special tools and workshop equipment required 
Drip Tray - VAG1306- 

Torque Wrench - VAG1331- 

Hose Clip Pliers VAS6362 - VAS5024A- 
Adapter - VAG1274/8- 

Adapter VAG1274 Tester - VAG1274/10- 
Refractometer - T10007- 

Cooling System Charge Unit - VAS6096- 
Draining 

— Open cap for coolant expansion tank. 


+ 999999 


- Remove the noise insulation. Refer to= Body Exterior; Rep. 
Gr. 50 ; Body Front; Noise Insulation Pan, Removal . 


— Pull coolant hose retaining clip -arrow- off downward and re- 
move coolant hose from radiator. 
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- Remove drain plug from coolant pump -arrow-. 


(à) Note 


Observe disposal regulations for coolant! 


Filling 


B Note 


* Only use coolant additive G 12 (according to TL VW 774 F). 
Distinguishing feature: purple:color. 


+ G 12 purple (according to TL'VW 774 F) may be mixed with 
previous coolant additive G 12 red! 


+ "G 12"and coolant additives marked "In accordance with TL 
VW 774 F” prevent frost and corrosion damage, scaling and 
also raise the boiling point of the coolant. For this reason the 
system must be filled all year round with frost and corrosion 
protection additives. 


N19-0154 


* Because of its high bolling point, the coolant improves engine 
prid under heavy loads, particularly in countries with trop- 
ical climates. 


* Protection against frost must be assured down to approxi- 
mately -25° C (-13° F) (in arctic climatic countries down to p 
approximately -35° C (-31* F)). 8 


* The coolant concentration must not be reduced by-adding wa- 
ter even in warmer seasons and in warmer countries. The, 
coolant additive portion must be at least 40%. 


+ /ffor climatic reasons a greater frost protection is required, the 
amount of G 12 can be increased, but only up to 60% (frost 
protection to about -40° C (-40* F)), as otherwise frost protec- 
n 5 reduced again and cooling effectiveness is also re- 

luced. 


* Donotuse the old coolant again if replacing the radiator, heat- 
er core, cylinder head or cylinder head gasket. 


Recommended mixture ratios: 


Frost Protection |Anti-Freeze Por-| | G 12° Water? 
to tion 

-25° C (-13° F) 40% 3.0L 4.0L 
-35° C (-31° F) 50 % 3.5L 3.5L 


6) The quantity of coolant can vary depending upon the vehicle equipment. 
— Install lower coolant hose and secure. 


— Replace O-ring and install drain plug on coolant pump. Tight- 
ening specifications: 30 Nm. 


With Cooling System Charge Unit - VAS6096- 
— Thread Adapter - VAG1274/8- on expansion tank. 


— Fill coolant circuit using Cooling System Charge Unit - 
VAS6096- . Refer to Operating instructions for Cooling System 
Charge Unit - VAS6096- . 


— Close expansion tank. 


— Setthe heater controls to maximum heater output. 
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Start engine and maintain an engine speed of about 2,000 
RPM for approximately three minutes. 


Allow engine to run at idle speed until the lower hose on radi- 
ator becomes hot. 


Check coolant level and fill if necessary. With engine at oper- 
ating temperature, coolant level must be at max. marking, with 
engine cold, it must be between mind. and max. marking. 


Without Cooling System Charge Unit - VAS6096- 


Screw Adapter - VAG1274/8- on expansion tank and extend 


it using Adapter for VAG1274 Tester - VAG1274/10- . 7 V.A.G 1274/10 


RAL 


Loosen coolant hose on heater core and pull back hose suffi- 
ciently so that the bleed hole in coolant hose -arrow- is no 
longer covered by the connecting piece. 


m up coolant until it escapes from the coolant hose bleeder 
ole. 


Push coolant hose on connection and tighten. 
Close expansion tank. 
Set the heater controls to:maximum heater output. 


Start engine and maintain an engine speed of about 2,000 
RPM for approximately three minutes. 


Allow engine to run at idle speed until the lower hose on radi- 
ator becomes hot. 


Check coolant level and fill if necessary. With engine at oper- 
ating temperature, coolant level must be at max. marking, with 
engine cold, it must be between mind. and;max. marking. 


AT9.0010 
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2 Description and Operation 


= “2.1 Coolant Hose Connection Diagram", page 92 


= “2.2 Coolant Hose Connection Diagram", page 93 


= “2.3 Cooling System Components Assembly Overview, Body 
Side", page 94 


2"24 Cooling System Components Assembly Overview, Engine 
Side", page 9: 

= "2.5 Coolant Pump and Accessory Bracket Assembly Over- 
view", page 97 

2 "2.6 Coolant Pump Assembly Overview", page 99 


2.1 Coolant Hose Connection Diagram 


1 - Heater Core For Heater 
2 - Lower Coolant Line 


ds Throttle Valve Control Mod- 
ule 


4 - Coolant Reservoir 

5 - Oil Cooler 

6 - Intake Manifold 

7 - Lower Coolant Hose 

8 - Upper Coolant Hose 

9 - Radiator 

10 - Upper Coolant Pipe 

11 - Coolant Pump/Thermostat 
12 - Cylinder Head/Cylinder 
Block 


13 - Connection 
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2.2 Coolant Hose Connection Diagram 


1 - Heater Core For Heater 
2 - Lower Coolant Line 

3 - Coolant Reservoir 

4 - Oil Cooler 

5 - Intake Manifold 

6 - Lower Coolant Hose 


7 - Upper Coolant Hose 

8 - Radiator 

9 - Upper Coolant Pipe 

10 - Coolant Pump/Thermostat 
11 - Turbocharger 


12 - Cylinder Head/Cylinder 
Block 


13 - Connection 
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2.3 Cooling System Components Assembly Overview, Body Side 


1 - Radiator 

Q Removal and Installa- 
tion. Refer to 
2 "4.4 Radiator”, 
page 103 

Q After replacing, replace 
entire amount of coolant 

Q With ATF cooler on ve- 
hicles with automatic 
transmission disassem- 
bling and assembling 
transmission; ATF lines 
and ATF cooler. Refer to 
2 5 Spd. Automatic 
Transmission 01N/01V; 
Rep. Gr. 37 ; Transmis- 
sion, disassembling and. 
assembling; ATF lines, 
removal and installation 

Q Cleaning ATF-cooler. 
Refer to > Automatic 
Transmission 01N/01V; 
Rep. Gr. 37 ; Disassem- 
bling and assembling 
transmission; Cleaning 
ATF-lines and ATF- 
cooler . 


2- Clip 
3 - Securirig Rubber 


4 - Upper Coolant Hose 


Q Secured to radiator with 
a retaining clip 


Q Make sure it is secure 


Q Coolant Hose Connec- 
tion Diagram. Refer to 
Coolant'Hose Connec- 
tion Diagram = "2 Description and Operation", page 92 


5 - Rubber Washer 


6 - Coolant Fan - V7- 
Q Electric fan is optional equipment 8 
7 - Fan Ring ^ A 

Q is clipped into the air shroud and Secured with securing bolt > Item 8 (page 94) 
8 - Bolt 


9 - Nut 
Q 10Nm 


10 - 2-Pin Connector 


11 - Lower Coolant Hose 

Q Secured to radiator with a retaining clip 

Q Make sure it is secure 

Q Coolant Hose Connection Diagram. Refer to > "2 Description and Operation", page 92 
12 - O-Ring 

ū Replace if damaged 
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13 - Connector yo : 
Q Black, 3-pifi- 
Q For Cóolant Fan Control (FC) thermal switch 
14 - Coolant Fan Control (FC) Thermal Switch - F18- 
Q 35 Nm 
Œ For electric fan 
© Switch on/off temperatures: first speed on: 92-97* C (198-207? F)'off: 84-91° C (183-196? F); second 
$ speed on: 99-105° C (210-221° F) and off: 91-98° C (196-208° F) 
15 - Seal 
Q Replace 


46 - Drain Plug 
; Q 10Nm 


24 Cooling System Components Assembly Overview, Engine Side 


1 - Bolt 
E us 8 9 3 6 10 


2 - Toothed Belt Cover Lower 
Section 
3 - O-Ring 

Q Replace 


4 - Coolant Pump 

Q With coolant thermo- 
stat. Refer to -item 8- 
= Item 8 (page 99) 

Q Check for ease of move- 
ment 

Q Coolant pump and 
bracket, removal and in- 
stallation. Refer to 
= "2.5 Coolant Pump 
and Accessory Bracket 
Assembly Overview" 
page 97 

ū Disassembling and As- 
sembling. Refer to 
= "2.6 Coolant Pump 
Assembly Overview" 
page 99 

5 - Oil Cooler 

Q Removal and Installa- 

tion. Refer to -item 13- 


= Item 13 (page 77) 
6 - Clamp 
Q Make sure it is secure 
7 - Connector 


OQ 4-pin 12 12 23 2221 


Q Wiring terminal 1 and 
wiring terminal 3 for G62 


8 - Engine Coolant Temperature (ECT) Sensor - G62- 
Q With Engine Coolant Temperature (ECT) Gauge Sensor - G2- 
LU For engine control module 
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Q If necessary, release the pressure in coolant system before removal 
9 - Plug 
10 - To the Heater Core 
Q Coolant Hose Connection Diagram. Refer to ^ "2 Description and Operation", page 92 


11 - Connection 
12 - Bolt 
Q 10Nm 
13 - Upper Coolant Pipe 
Q Attached to the intake manifold 
Q Coolant Hose Connection Diagram. Refer to = “2 Description and Operation”, page 92 
14 - Throttle Valve Control Module 
Q Heated by coolant only for engine codes: ADR, APT, ATW and ARG 
15 - From The Heater Core 
Q Coolant Hose Connection Diagram. Refer to = "2 Description and Operation", page 92 


16 - Lower Coolant Line 
Q Fastened to oil filter bracket 
Q Coolant Hose Connection Diagram. Refer to > "2 Description and Operation", page 92 
17 - Cover 
Q Check using cooling system tester - VAG1274- and adapter - VAG1274/9- 
Q Test pressure 1.4 to 1.6 bar (20.30 to 23.20 psi) 
18 - O-Ring 
ū Replace if damaged 
19 - Coolant Reservoir 
Q Perform leak test of cooling system with cooling system tester - VAG1274- and adapter - VAG1274/8- 


20 - Lower Coolant Hose 
Q From the bottom of the radiator 
Q Coolant Hose Connection Diagram. Refer to = "2 Description and Operation"; page 92 
Q Secured to radiator with a retaining clip 
Q Make sure itis secure 


21 - Compact Bracket 
Q For alternator, tensioner, viscous fan clutch and power steering pump 
Q Removal and installation; Refer to 
= "2.5 Coolant Pump and Accessory Bracket Assembly Overview", page 97 
22 - Ribbed Belt 
Q Removal and Installation. Refer to = “4.3 Coolant Pump Ribbed Bell", page 102 


Q Coolant pump and bracket, removal and installation. Refer to 
= "2.5 Coolant Pumpcand Accessory Bracket Assembly Overview", page 97 


23 - Fan Wheel 
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2.5 Coolant Pump and Accessory Bracket Assembly Overview 


1 - Bolt 
Q 20Nm 
2 - Toothed Belt Cover Lower 
Section 
3 - Bolt 
Q 25Nm 
4 - Ribbed Belt Tensioning 
Damper 
Q Ribbed Belt, Removal 
and Installation. Refer to 
= "5.1 Ribbed Belt" 
page 30 
5 - O-Ring 
Q Replace 


6 - Coolant Pump 


Q With coolant thermo- 
stat. Refer to -item 8- 
2 Item 8 (page 99) 


Q Check for ease of move- 
ment 


Q Disassembling and As- 
sembling. Refer to 
= "2.6 Coolant Pump 
Assembly Overview" 
page 99 


Q Threaded together with 
bracket at cylinder block 


7 - Compact Bracket 
Q For alternator, tension- 
er, viscous fan clutch 19 21 20 19 18 17 
and power steering 
pump N19-0082 
8 - Bushing 
9 - Support 
Q Between bracket and cylinder block 
10 - Bolt 
Q 30Nm 
11 - Bolt 
Q 25Nm 
12- 
Q 30Nm 


Q Follow the tightening sequence. Refer to 
= "3.1 Accessory Bracket Fastener Tightening Sequence", page 100 


13 - Bolt 
Q 45Nm 
Q For viscous fan clutch 
14 - Support 
Q Between intake manifold and bracket 
U Only for engine codes ADR, APT, AFY and ARG 
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15 - Support 
Q Only for Engine Codes: AEB, ANB, ATW and APU 
Q Between intake manifold and bracket 
16 - Ribbed Belt 
Q Removal and Installation. Refer to > “4.3 Coolant Pump Ribbed Belt", page 102 


17 - Bearing Bushing 
Q For viscous fan clutch 
Q Removal and Installation. Refer't6’> "4.2 Viscous Faf^Glutch Bearing Bushing”, page 101 
18 - Locking Ring 
19 - Lower Toothed Belt/Guard: 10 Nm, Belt Pulley At Viscous Fan Clutch 
Q 30Nm 
20 - Belt Pulley 
Q For viscous fan clutch 
Q Removal and installation. Refer to ^ "4.1 Viscous Fan Clutch", page 101 


21 - Viscous Fan Clutch 
Q Removal and installation. Refer to ^ “4.1 Viscous Fan Clutch", page 101 
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2.6 Coolant'Pump Assembly Overview 


1 - Bolt 
Q 20Nm 


2 - Toothed Belt Cover Lower 
Section 


3 - Nut 
Q 10Nm 
4 - Coolant Pump 


Q Check for ease of move- 
ment] 


5 - Gasket 
ū Replace 
6 - O-Ring 
Q Replace . 
7 - Hammer Head Bolt 
Q Insert before installation 
8 - Coolant Thermostat 


Q Checking: warm the 
thermostat in water 


Opening begins ppro» rox- 
imately 85° C (18: 


Qa 
g Ends approximately 
105° C (221° F) 

Q 


Opening lift minimum. 7 
mm 


9 - Connection 
10 - Drain Plug 
Q 30Nm 
11 - Seal 

ū Replace 
12 - Belt Pulley 

Q Before removal, mark installed positions of individual belt pulleys 
13 - Bolt 

Q 25Nm 
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3 Specifications 

=> "3.1 Accessory Bracket Fastener Tightening Sequence", 

page 100 

3.1 Accessory Bracket Fastener Tightening 
Sequence 


Special tools and workshop equipment required 

* Torque Wrench - VAG1331- 

Procedure 

— Place bracket with coolant pump on cylinder block. 


— Fasten compact bracket in tightening sequence shown to 30 
Nm: 


1 - Tighten bolt -A- 
2 - Tighten bolt -B- 
3 - Tighten bolt -C- 
4 - Tighten bolt -D- 
5 - Tighten bolt -E- 
6 - Tighten bolt -F- 
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4 Removal and Installation 
= “4.1 Viscous Fan Clutch", page 101 


= “4.2 Viscous Fan Clutch Bearing Bushing”, page 101 
= "4.3 Coolant Pump Ribbed Belt”, page 102 
Radiator”, page 103 
4.1 Viscous Fan Clutch 
Special tools and workshop equipment required 
* Torque Wrench - VAG1331« 
* Drift Diameter: 5 mm 
4.1.1 Removal 
— Move the lock carrier into service position. Refer to > Body 


Exterior; Rep. Gr. 50 ; Body Front; Lock Carrier, Service Po- 
sition . 


- Remove the ribbed belt. Refer to 


2 "5:1 Ribbed Belt", page 30 . 
- Remove the fan wheel from the viscous fan clutch. 


- Secure belt pulley of viscous-fan clutch using a drift (5 mm 
diameter) -1-. 


- Unbolt securing bolt for viscous fan clutch (with 8 mm wrench 
inert hex socket -2-) and remove viscous fan clutch with belt 
pulley. 


Remove the belt pulley from the viscous fan clutch. 


AT0-0180 


4.1.2 Installation 
Install in reverse order ofremoval. Note the following: 
- Tighten belt pulley to viscous fàn clutch to 30Nm- 


- Fighten the viscous fan clutch to the compact bracket to 45 
m. 


- Tighten fan wheel to viscous fan clutch to 10 Nm. 

- Install the ribbed belt. Refer to => “5.1 Ribbed Belt", page 30 . 
4.2 Viscous Fan Clutch Bearing Bushing 
Special tools and workshop equipment required 

* Hex Nut From Assembly Tool - 3301- 

* Extractor Pipe From Assembly Tool - 3350- 

* Press Tool For Viscous Fan - 3367- 

4.2.1 Removal 


— Remove viscous fan clutch (with belt pulley). Refer to 
= “4.1 Viscous Fan Clutch", page 101 . 
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— Remove circlip -arrow- from bearing bushing. 


19-0151 


— Press out bushing from bracket using Socket Head Bolt - 
3367/3- , extractor tube from Assembly Tool - 3350- and hex 
nut from Assembly Tool - 3301- . 


N19:0149 


4.2.2 Installation 


— Press in bearing bushing in bracket until stop using Compen- 
sation Piece - 3367/1- , Thrust Piece - 3367/2- , Socket Head 
Bolt - 3367/3- and hex nut from Assembly Tool - 3301- . 


- After installation, secure bushing with securing ring. 


- install viscous fan clutch. Refer to 
= "4.1 Viscous Fan Clutch", page 101 . 


4.3 Coolant Pump Ribbed Belt 
Special tools and workshop equipment required 
* Torque Wrench - VAG1331- 

* Drift 

4.3.1 Removal 


— Remove viscous fan clutch (with belt pulley). Refer to 
= "4.1 Viscous Fan Clutch", page 101 . 


- Mark installation position of two-part belt pulley for coolant 


a 8 


102 Rep. Gr.19 - Cooling System 


Passat 1997 > , Passat Variant 1997 > 
Engine’ Mechanical, Fuel Injection & Ignition - Edition 01.2014 


— Using drift, secure belt pulley of vane pump for power-assisted 
steering. 


— Unbolt two-part ribbed belt pulley for coolant and remove the 
ribbed belt. 


4.3.2 Installation 


— Position the two-section belt pulley on the coolant pump and 
route the ribbed belt between the coolant pump and power 
steering pump. 


- Tighten belt pulley uniformly until V-belt has traveled outward 
completely on contact surface. If necessary, turn slightly the 
belt pulley of vane pump/coolant pump. 


— Secure vane pump belt pulley using a drift. 
- Tighten the belt pulley at the coolant pump to 25 Nm. 8 


(i) Note 


It is not necessary to adjust the V-belt tension. 


— Install viscous fan clutch. Refer to 
= "4.1 Viscous Fan Clutch", page 101 . 


44 Radiator 

Special tools and workshop equipment required 
* Drip Tray - VAG1306- 

* Torque Wrench - VAG1331- 


4.4.1 Removal 


- Drain the coolant. Refer to 
= "1.2 Draining and Filling", page 89 . 


- Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63 ; 
Front Bumper; Front Bumper, Removal and Installation . 


— Pull off coolant hoses from radiator. 
- Disconnect harness connector from thermal switch. 
Vehicles with Automatic Transmission 


- Disconnect ATF-lines from radiator. Refer to > Automatic 
Transmission 01N/01V; Rep. Gr. 37 ; Transmission, disas- 
sembling and assembling; ATF-lines, removal and installa- 
tion. 
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For All Vehicles 


— Unbolt cooling coil for power steering fluid (arrows) and let 
hang free; Do not open hydraulic fluid circuit. 


- Remove upper radiator securing clips and remove radiator to- 
ward front. 


Vehicles with A/C 


— Observe additional information and removal work. Refer to 
= “4.4.3 Air Conditioning Additional Information and Proce- 
dures", page 104 . 


4.4.2 Installation 
Install in reverse order of removal. Note the following: 
Vehicles with Automatic Transmission 


— Check ATF level. Refer to > Automatic Transmission 01N/ 
01V; Rep. Gr. 37 ; ATF level, checking and filling . 


For All Vehicles 


- Fill the coolant. Refer to 
=> "1.2 Draining and Filling", page 89 . 


— Electrical connections and routing. Refer to Wiring diagrams, 
Troubleshooting & Component locations, 


— Install front bumper. Refer to > Body Exterior; Rep. Gr. 63 ; 
Front Bumper; Front Bumper, Removal and Installation . 


- Check the headlamp position and adjust if necessary. Refer 
to Maintenance. 


4.4.3 Air Conditioning Additional Information 
and Procedures 


A WARNING 


Do not open the air conditioning refrigerant circuit. 


(à) Note 


To prevent damage to condenser and also to the refrigerant lines/ 
hoses, ensure that the pipes and hoses are not stretched, kinked 
or bent. 


- Remove retaining clamp(s) from refrigerant lines. 


— Remove the condenser from radiator and pull forward as far 
as possible. 


— Secure condenser to body so that the refrigerant lines/hoses 
are not burdened. 


— Pull out radiator between condenser and lock carrier. 
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5 


+. 9999 


Special Tools 


V.A.G 1331 


V.A.G 1306 


VAS 5024 


V.A.G 1274/8 


Drip Tray - VAG1306- 

Torque Wrench - VAG1331- 

Hose Clip Pliers VAS6362 - VAS5024A- 
Adapter - VAG1274/8- 

Adapter VAG1274 Tester - VAG1274/10- 


V.A.G 127410 
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* Refractometer - T10007- 
* Cooling System Charge Unit - VAS6096- 


* Hex Nut From Assembly Tool - 3301- 
* Extractor Pipe From Assembly Tool - 3350- 
* Press Tool For Viscous Fan - 3367- 
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0- Fuel Su 


1 General Information 
= “1.1 Safety Precautions”, page 107 


= “1.2 Clean Working Conditions", page 107 


= “1.3 General Repair Information", page 108 


= “1.4 Accelerator Pedal Stop to Mounting Bracket Location”, 


page 108 
> “1.5 Accelerator Pedal Cable, Adjusting”, page 108 
1.1 Safety Precautions 


A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the 
connection before removal fuel hoses. Then release pressure 
by carefully pulling hose off connection. 


Always observe the following when removal and installation the 
Fuel Level Sensor or the fuel pump (fuel delivery unit) from full or 
partially filled fuel tanks: 


* Before starting work, switch on exhaust extraction system and 
lace an extraction hose close to the installation opening of 
uel tank to extract escaping fuel fumes. If no exhaust extrac- 
tion system is available, a radial fan (as long as motor is not 
in er flow) with a displacement greater than 15 m3/h can be 
used. 


* Do not let fuel come in contact with bare skin. Wear fuel-re- 
sistant gloves. 


1.2 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following "5 rules" of cleanliness: 


* Always clean the connection locations and the area around 
them before loosening. 


* Place removed parts on a clean surface and cover them. Use 
a lint-free cloth. 


* Carefully cover or plug unpacked components if repairs can- 
not be performed immediately. 


* Install only clean parts: remove the replacement parts from 
their packaging just before installation them. Do not use parts 
that have been stored loose (for example, in tool boxes etc.). 


* When the fuel system is open: avoid working with compressed 
air if possible. Do not move vehicle unless absolutely neces- 
sary. 
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1.3 General Repair Information 


(à) Note 


+ Hose connections are secured with either spring-type,or. 
clamp-type clips. 


+ Always replace clamp-type clips with spring-type clips. 


* Fuel hoses at engine must only be secured with spring-type 
clips. The use of clamp or screw type clips is not permissible. 


* Hose Clip Pliers - VAG1921- are recommended for installation 
spring-type clamps. 


1.4 Accelerator Pedal Stop to Mounting 
Bracket Location 


* In vehicles with manual transmission, the writing "HS" -1- is 
visible while installed. 


* In vehicles with automatic transmission, the writing "AG" -2- is 
visible while installed. 


120-0225 


2 “1.5.1 With Manual Transmission”, page 108 
> "1.5.2 With Automatic Transmission", pagé"10B. 


1.5 Accelerator Pédal Cable, Adjusting E 


1.5.1 With Manual Transmission 


- Adjust accelerator pedal cable via swapping of positionin: glip 
-arrow- at support bracket so that Wide Open Throttle (WOT) 
position is reached on cable pulley of throttle valve control 
module. 


1.5.2 With Automatic Transmission 
Special tools and workshop equipment required 

* Multimeter - VAG1526B- 

* Connector Test Set - VAG1594C- 
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— Adjust accelerator pedal cable via swapping of positioning clip 
-arrow- at support bracket so that Wide Open Throttle (WOT) 
position is reached on cable pulley of throttle valve control 
module. 


— Release accelerator pedal. 


- Disconnect harness connector from Kick Down Switch - F8- in 
engine compartment at front (on bulkhead). 


- Connect Portable Multimeter - VAG1526B- using adapter ca- 
bles from Connector Test Kit - VAG1594C- to kick down 
Switch. 


- Measure resistance at switch. Specified value: «OQ 


- Move accelerator pedal slowly in direction of Wide Open 
Throttle (WOT). 


Shortly after kickdown point, resistance must drop to 0 Q. For this, 
accelerator pedal must be located slightly before stop. 
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2 Description and Operation 
=> "2.1 Fuel Tank and Attachments Assembly Overview", 
page 110 


= "2.2 EVAP System Function", page 115 
= "2.3 EVAP System Assembly Overview", page 116 
= "2.4 Electronic Power Control Assembly Overview". 


page 117 
= "2.5 Accelerator Mechanism Assembly Overview", page 118 
2.1 Fuel Tank and Attachments Assembly 


Overview 
= "2.1.1 AWD Vehicles", page 110 
= "2.1.2 FWD Vehicles", page 113 


2.1.1 AWD Vehicles 


TeOover 16 25 28 29 
2 - Seal 


ū Replace if damaged 
3 - Bolt 
4 - Fuel Filler Door Unit 

Q With rubber cup 
5 - O-Ring 

Q Replace if damaged 


34 
130 14 31 32 19 JM 


"E 


6 - Breather Valve 


Q To remove valve unclip 
sideways out of support 


Q Before installation, un- 
screw cap -item 1- 
= Item 1 (page 110) 
Q Checking. Refer to 


2 Fig. “Checking 
Breather Valve" 


page 112 
7 - Connecting Hose 202221 19 l 
4 19; 


8 - Gravity Valve 5 
t ETA 


Q To remove valve unclip 
upward out of support 


Q Check valve for 
through-flow (valve ver- 
tical: open, valve tilted 
45°: closed) 


9 - Bolt 

Q 25Nm 
10 - Fuel Filler Tube 
11 - Check Valve 

Q Pay attention to the installed position 
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12 - Connecting Hose 
13 - Heat Shield 

Q For the fuel filler tube 
14-10Nm 
15 - Union Nut 

Q 60Nm 

Q Use Ring Nut Wrench - 3218- for removal and installation 
16 - Connector 

Q Black, 4-pin 

Q For Sender for Fuel Gauge - G- and Fuel Pump - G6- 
17 - Flange 


Q Pay attention to the installed position on the fuel tank. Refer to 
> Fig. “Installation Position.of Fuel Delivery Unit Flange™ , page 112 


18 - Seal 

ū Replace if damaged, 

Q To install, coat with fuel 
19 - Vent Line 

Q Black 

Q Make sure it is secure 

Q Secure with spring-type clips 
20 - Fuel Level Sensor 3 - G237- 
21 - Heat Shield 

Q For the fuel tank 
22 - Securing Clip 

Q Make sure it is secure 


23 - Mounting Strap 
Q Pay attention to the installed position 


24 - Fuel Level Sensor 2 -,G169- 
25 - Locking Ring 


Q 145Nm ] 

Q Make sure it is secure 

Q Use Wrench - 3087- to remove and install — 
26 - Fuel Tank 


QU Support the fuel tank using Engine/Transmission Jack - VAG1383A- 

Q Removal and Installation. Refer to > “4.2 Fuel Tank", page 129 
27 - Return Line 

Q Blue or with blue marking 

Q Make sure it is secure 

Q Secure with spring-type clips 

Q From fuel return line at fuel rail 
28 - Supply Line 

Q Black 

Q Make sure it is secure 

U Secure with spring-type clips 


29 - Fuel Level Sensor - G- 
Q Clipped onto baffle housing in fuel tank 
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30 - Fuel Delivery Unit 
Q Removal and Installation. Refer to > "4.1 Fuel Delivery Unit", page 126 
Q Fuel Pump, Checking. Refer to > "3.1 Fuel Pump, Checking", page 120 
Q Clean the screen if it is dirty 
31 - Supply Line 
Q Black 
Q Make sure it is secure 
Q Secure with spring-type clips 
Q To fuel supply line at fuel distributor 
32 - Fuel Filter 
Q Installed position: the arrow points in the flow direction 
33 - Vent Line 
Q Black 
Q Attached to the side of the fuel tank 
Q Make sure itis secure 
Q Secure with spring-type clips 
Q To the EVAP canister 
34 - Ground Connection 
Q Make sure it is secure 


Installation Position of Fuel Delivery Unit Flange 
Marking on flange -1- must align with marking on fuel tank -2-. 


(i) Note 


After installation Fuel Pump (FP) flange, check whether supply, 
return and ventilation lines are still clipped in at fuel tank. 


Checking Breather Valve 
Lever in rest position: closed 
Lever pushed in direction of arrow: open 


(à) Note 


Before installation bleeder valve, unscrew cap from fuel tank. 
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2.1.2 FWD Vehicles 


1 - Cover 
2 - Seal 

Q Replace if damaged 
3 - Fuel Filler Door Unit 

Q With rubber cup 


4 - Bolt 


5 - Gravity Valve 


Q Toremove valve unclip 
upward out of support 


Q Check valve for 
through-flow (valve ver- 
tical: open, valve tilted 
45°: closed) 

6 - O-Ring 

ū Replace if damaged 
7 - Vent Line 

Q Black 


Attached to the side of 
the fuel tank 


(m) 
Q Make sure it is secure 
ū Secure with spring-type 
clips 
Q To the EVAP canister | 
8 - Breather Valyeys“ - 


Q To remove valve unclip 
sideways out of support 


Q.- Before installation, un- 
screw cap -item 1- 


= Item 1 (page 113) 
Q Checking; Refer to 26 25 24 23 10. 19 22 19 
> Fig. “Checking - 
Breather Valve™ , page 115 


9 - Ground Connection 
Q Make sure it is secure 
10 - Supply Line 
Q Black 
Q Attached to the side of the fuel tank 
Q Make sure it is secure 
LU Secure with spring-type clips 
Q Between flange -item 14- > Item 14 (page 114) and fuel filter-item 25- ^ Item 25 (page 114) 
11 - Return Line y 
Q Blue or with blue marking 
%0 Attached to the side of the fuel tank 
©, Make sure it is secure 


Q "Secure with spring-type ae 


Q From fuel return line at fuel 


12 - Connector 
Q Black, 4-pin 
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Q For Sender for Fuel Gauge - G- and Fuel Pump - G6- 


13 - Union Nut 
Q 80Nm 
Q Use Ring Nut Wrench - 3217- for removal and installation 


14 - Flange 


Q Pay attention to the installed;position on the fuel tank 
2 Fig. “Installation Position of Fuel Delivery Unit Flange’ 


page 115 


15 - Fuel Level Sensor - G+. 
Q Clipped onto bafflehousing in fuel tank 
16 - Supply Line 
Q Make sure it is ‘secure 
Q Between flange -item 14- > Item 14 (page 114) and fuel delivery unit -item 17- > Item:17 (page 114 
17 - Fuel Delivery Unit 
Q Removal and Installation. Refer to = "4.1 Fuel Delivery Unit", page 126 
Q Fuel Pump, Checking. Refer to > “3.1 Fuel Pump, Checking”, page 120 
Q Clean the screen if it is dirty 
Q Only replaceccomplete with flange and supply line 
18 - Seal 
ū Replace if damaged 
Q To install, moisten with fuel 


19 - Bolt 
Q 25Nm 

20 - Fuel Tank 
Q Support the fuel tank using Engine/Transmission Jack=VAG1383A- 
Q Removal and Installation. Refér.to > “4.2 Fuel Tank”, je 129 

21 - Bracket 


Q For securing straps 

Q Pay attention to the installed position 
22 - Mounting Strap 

Q Observe varying lengths 

Q Locating point (hole) points in driving direction 
23 - Retaining Ring 

ū Fastened to the body 
24 - Bolt 

Q 10Nm 
25 - Fuel Filter 

U Installed position: the arrow points in the flow direction 
26 - Supply Line 

Q Black 

Q Make sure it is secure 

Q Secure with spring-type clips 

QU To fuel supply line at fuel distributor 
27 - Return Line 

Q Make sure it is secure 

Q Between flange -item 14- = Item 14 (page 114) and baffle housing in fuel tank 
28 - Vent Line 

Q Make sure it is secure 
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U Clipped in at top of fuel tank 


Installation Position of Fuel Delivery Unit Flange 
Marking on flange -1- must align with marking on fuel tank -2-. 


(a) Note 


After installation Fuel Pump (FP) flange, check whether supply, 
return and ventilation lines are still clipped in at fuel tank. 


Checking Breather Valve 
Lever in rest position: closed 
Lever pushed in direction of arrow: open 


(i) Note 


Before installation bleeder valve, unscrew cap from fuel tank. 


2.2 EVAP System Function 


Depending, upon air pressure and ambient temperature% more or 
less fuel vapors will form in the fuel tank. 


The Evaporative Emission (EVAP) canister system prevents 
these HC emissions from entering the atmosphere. 


With quantity restrictions, fuel vapors travel from the highest point 
of the tank via the gravity valve (closed at a tilt of 45°) and the 
pressure retention valve to the EVAP canister. 


The activated charcoal in the canister stores these gases like a 
sponge. 


While driving, with oxygen sensor control active (engine warm), 

EVAP Canister Purge Regulator Valve 1 - N80- , (also called the 
regeneration valve) is activated by the engine control module in 

pulses dependent on load and engine speed. The opening time 

is dependent on input signals. 


When purging (recovery of the activated charcoal), the suction 
tube vacuum sucks fresh air in through the ventilation opening on 
the underside of the EVAP canister. The fuel vapors stored 
amongst the activated charcoal and fresh air are proportionately 
Supplied to be burned. 


The pressure retention valve prevents fuel vapors from being 
sucked out of the tank when the EVAP canister purge regulator 
valve i$ opened and an intake manifold vacuum is present. It 
thereforévensures that the evacuatioi he EVAP canistenhas 
priority. i 

When no voltage is‘applied (for example; wiring-open circuit), the 
solenoid valve is closed; The EVAP canisteFis not purged. 


The vacuum line from throttle valve control module to EVAP can- 
ister is also connected with crankcase ventilation valve via a 
bypass. The check-valve integrated there prevents intake air from 
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entering the crankcase in certain partial throttle ranges. Thereby 
the crankcase ventilation is altogether improved. The bypass en- 
sures crankcase ventilation. 


(à) Note aia 


* Hose connections are secured withséither spring-type or 
clamp-type clips. 


+ Always replace clamp-type clips with spring-type clips. 

* Hose clip pliers -VAG1921- are recommended for installation 
spring clips. g 

Follow all Safety Precautions. Refer to 

2 "1.1 Safety Precautions”, page 107 . 


Follow the guidelines fór clean working conditions. Refer to 
=> “1.2 Clean Working Conditions", page 107 . 


2.3 EVAP System Assembly Overview 


1- EVAP Canister 


Q Installed location: inside 
the right front wheel 
housing 


ū Fastened to the body 


Q For removal, remove 
front right wheel hous- 
ing line. Refer to > Body 
Exterior; Rep. Gr. 66 ; 
Wheel housing liner, re- 
moval and installation . 

2 - Bolt 


Q 10Nm 
3 - Air Filter Housing 
4 - Retaining Ring 
Q For solenoid valve 1 
5 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 


Q Valve is activated 
(pulsed) by the engine 
Control module when 
the engine is warm 

U Installed position: the 
arrow points in the flow 
direction 


6 - Connector 
Q Black, 2-pin 
Q For solenoid valve 1 


7 - Throttle Valve Control Mod- 
ule 


8 - O-Ring 

Q Replace if damaged 
9 - Vent Line 

Q Black 

Q Make sure it is secure 


11 
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Q From gravity valve at fuel tank 
10 - Bolt 
11 - Vent Hose 
Q Inthe open 
Q Fastened to the body 
12 - To Intake Tube 
Q Between turbocharger and air filter 
Q Only on vehicles with turbocharger 
13 - Check Valve 
Q Gray side to EVAP canister system 
Q Only on vehicles with turbocharger 


24 Electronic Power Control Assembly Overview 


1 - Bracket 


Q Removal and installa- 
tion. Refer to > Suspen- 
sion, Wheels, Steering; 
Rep. Gr. 46 ; Brakes, 
Brake mechanical infor- 
mation, assembly over- 
view of brake pedal/ 
mounting bracket 


2 - Connector 

Q Black, 6-pin 
3 - Bolt 

Q 10Nm 


4 - Throttle position (TP) sen- 
sor - G79- and Sender 2 For 
Accelerator Pedal Position - 


ū To remove, remove in- 
strument panel and ped- 
al assembly cover. 

ū Adapt when replacing 
control module for auto- 
matic Adapt the trans- 
mission. Refer to > Ve- 
hicle diagnostic tester; 
“Guided Fault Finding” 


5 - Bracket 
Q For footwell cover 


Q Clipped to throttle posi- 
tion sensor 


N20-0315 
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2.5 Accelerator Mechanism Assembly Overview 


1 - Accelerator Pedal Cable 
Mount 


Q > On bulkhead in plenum 
chamber 
Q Removal and Installa- 
tion. Refer to 
= “4.3 Accelerator Ped- 
al Cable Mount" 
page 131 
2 - Accelerator Pedal Cable 
Mount 


Q On bulkhead 


Q Only for vehicles with a 
manual transmission 


3- Clamp 


Q Only for vehicles with a 
manual transmission 


Q Make sure it is secure 
Q Mounted behind bulk- 
head 
4 - Clamp 


Q Only for vehicles with 
automatic transmission 


Q Make sure it is secure 
Q Mounted on front of 
bulkhead 
5 - Kick Down Switch - F8- 
Q On bulkhead 


QU Checking. Refer to 
= “1.5 Accelerator Ped* 


al Cable, Adjusting”, 


page 108 N20-0206 
6 - Connector 


Q Black, 2-pin 
7 - Accelerator Pedal Cable 
Q Adjusting. Refer to > “1.5 Accelerator Pedal Cable, Adjusting”, page 108 
Q Never reuse damaged accelerator pedal cables, replace 
8 - Cable Pulley 
Q Atthrottle valve control module 
9 - Bolt 
Q 10Nm 
10 - Bracket ? 
Q For accelerator pedal cable 
11 - Positioning Clip 


Q Adjusting Accelerator Pedal (AP) cable. Refer to > A rator Pedal fë, Adjusting”, page 108 
12 - Accelerator Pedal 8 Col 


13 - Bracket 


Q Removal and installation. Refer to > Suspension, Wheels, Steering; Rep. Gr. 46 ; Brakes, Brake me- 
chanical information, assembly overview of brake pedal/mounting bracket 
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14 - Accelerator Pedal Stop 


Q Installation position of accelerator pedal stop on mounting bracket. Refer to 
= “1.4 Accelerator Pedal Stop to Mounting Bracket Location", page 108 
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3 Diagnosis and Testing 

=> "3.1 Fuel Pump, Checking", page 120 

= "3.2 Fuel Tank Ventilation, Checking", page 124 

3.1 Fuel Pump, Checking 

= "3.1.1 Function and Voltage Supply, Checking”, page 120 
= "3.1.2 Delivery Quantity, Checking”, page 121 

= "3.1.3 Fuel Pump Check Valve, Checking", page 123 
Special tools and workshop equipment required 
Pressure Gauge - VAG1318- 

Pressure Gauge Adapter - VAG1318/10-12- 
Adapter Lead - VAG1348/3-2- 

Electrical Circuit Tester - VAG1466A- 

Remote Control Connection - VAG1348/3A- 
Measuring Container 


Wiring Diagram 
4.1 Function and Voltage Supply, Checking 


Battery voltage at least 11.5 V 
Fuse No. 28 is OK 
- Remove the luggage compartment floor cover. 


[^ 


— Briefly operate the starter. Fuel Pump (FP) must run audibly. 
— Turn off the ignition. 

If fuel pump does not activate: 

- Remove cover in front of fuse holder. 


- Pull fuse No. 28 from the fuse holder. 


- Connect Remote Control - VAG1348/3A- with Adapter Cable 
- Nae) 348/3-2- to contact 28a to fuel pump and battery pos- 
itive (+). 


— Operate remote control. 
If fuel pump is activated: 


— Checkthe activation on the fuel pump relay. Refer to Trouble- 
shooting with VAG1466 test system. 


If fuel pump is not activated: 
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- Remove 4-pin connector -arrow- from flange on fuel tank. 


- Connect Voltage Tester - VAG1527B- using adapter cables 
from Connector Test Kit - VAG1594C- to outer terminals of 
connector. 


— Operate remote control. LED must light up. 

LED does not light up: 

— Locate and repair open circuit in wiring using wiring diagram. 
Refer to Wiring diagrams, Troubleshooting & Component lo- 
cations. 


LED lights up (voltage supply OK): 


- Use Ring Nut Spanner - 3217- to remove union nut. 


- Check ifthe electrical wiring between the flange and fuel pump 
is connected. 


If no open circuits are found: 


— Fuel pump faulty. Replace fuel delivery unit. Refer to 
= “4.1 Fuel Delivery Unit’, page 126 . 


3.1.2 Delivery Quantity, Checking 
* Voltage supply OK. 

* Remote control - VAG1348/3A- connected 

- Remove the fuel cap from the fuel filler tube. 
- Remove intake manifold cover; 


A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the 
connection before removal fuel hoses. Then release pressure 
by carefully pulling hose off connection. 
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— Open threaded connection -arrow- and catch exiting fuel using 
a rag. 


24-0586 


— Connect Pressure Gauge - VAG1318- with Adapter - 
VAG1318/12- to fuel supply line. 


— Connect Adapter - VAG1318/1- to Adapter - VAG1318/11- of, 
pressure gauge and hold it in a measuring container. 


— Open shutoff valve of pressure gauge. Lever will point in di- 
rection of flow -A-. 


— Operate Remote Control - VAG1348/3A- . Slowly close shutoff 
valve, until pressure gauge shows 3 bar (43:51 psi). From this 
point on do not move position of shutoff valve. 


— Empty the measuring container. 


— Delivery rate of Fuel Pump (FP) is dependent on battery volt- 
age. Therefore, connect multimeter to vehicle battery using 
adapter cables from Connector Test Kit - VAG1594C- . 


— Operate remote control for 30 seconds and measure battery 
voltage. 


— Compare the quantity of fuel delivered:with specification. 


7) Minimum delivery cm3/30 seconds 


8) Voltage at fuel pump with engine stopped and pump running (approximately 2 
volts less than battery voltage). 


Example: 


During the test, a voltage of 12.2 volts is measured at the battery. 
Since the voltage at the pump is approximately 2 Volts less than 
battery voltage, there is a minimum delivery rate of 550 cm3/30 s. 


If the minimum delivery rate is not attained: 


— Check the fuel lines for possible restrictions (kinks) or block- 
ages. 
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— Pull supply hose -1- from inlet to fuel filter. 


— Connect Pressure Gauge - VAG1318- with Adapter - 
VAG1318/10- to hose. 


— Repeat delivery rate check. 

If the minimum delivery rate is now attained: 

— Replace the fuel filter: 

If the minimum delivery rate is again not attained: 


- Remove fuel delivery unit (refer to 
= "4.1 Fuel Delivery Unit”, page 126 ) and check fuel strainer 
for soiling. 


Only when up to now no malfunction has been detected: 


— Fuel Pump (FP) faulty, replace fuel delivery unit. Refer to 
= "4.1 Fuel Delivery Unit", page 126 . 


If the delivery rate has been attained but nevertheless you sus- 
pect a fuel supply system malfunction-(for example, intermittent 
failure of fuel supply system): 


— Check the current draw of the fuel pump as follows: 

- Connect all disconnected fuel lines: 

- Remove the luggage compartment floor cover. 

- Connect Multimeter - VAG1715- with current clamp to green/ 
yellow wire from wiring harness. 

- Start the engine and run at idle speed. 


- Measure current draw of fuel pump. Specified value: maxi- 
mum 8 amps. 


(à) Note 


If malfunction in fuel system is sporadic, test can also be per- 
formed during a road test, but a second person is required. 


If the current draw is exceeded: 


- Fuel Pump (FP) faulty, replace fuel delivery unit. Refer to 
2 "4.1 Fuel Delivery Unit", page 126 , fuel delivery unit, re- 
moval and installation. 


3.1.3 Fuel Pump Check Valve, Checking 
* Remote Control - VAG1348/3A- connected 


* Pressure Gauge - VAG1318- connected to the fuel supply line 
of fuel supply tube 


(à) Note 


This test also checks the connections of the fuel supply line from 
fuel delivery unit to connection point of Pressure Gauge - 
VAG1318- for leaks. 


DMVEXJEEXOEN!] SHORE) 
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— Close pressure gauge shutoff valve (lever perpendicular to di- 
rection of flow position -B-). 


— Operate remote control at short intervals, until a pressure of 
approximately 3 bar (43.51 psi) has built up. 


— If pressure builds up too high, lower excess pressure by care- 
fully opening the shutoff valve. 


A WARNING 


Danger of spray when opening shutoff valve. Hold container in 
front of open connection on pressure gauge. 


A 
V.A.G 1318/11 
VAGIS 


- Watch pressure drop on gauge. After 10 minutes the pressure 
must not drop below a 2.5 bar (36.25 psi) decrease. 


If the pressure drops further: 


- Check line connections for leaks. 3 V.A.G 1318/1 = x N20-0213 
If no fault is detected in the wiring: 


— Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to = "4.1 Fuel Delivery Unit", page 126 . 


3.2 Fuel Tank Ventilation, Checking 
Special tools and workshop equipment required 

* Hand Vacuum Pump - VAG1390- 

* Vacuum Tester - VAG1368- 


— Remove right front wheel housing liner. Refer to > Body Ex- 
foor Rep. Gr. 66 ; Wheel Housing liner, removal and instal- 
ation . 


- Disconnect ventilation line -2- from EVAP canister -1- at sol- 
enoid valve -3-. 


— Connect Hand Vacuum Pump - VAG1390- to line -2-. 


- Disconnect ventilation line5- from fuel tank to EVAP canister 
and connect to Vacuum Tester - VAG1368- - connection A-. 


- Connect Vacuum Tester - VAG1368- - connection B- with 
ventilation line -4- to EVAP canister. 


— Set vacuum tester to position -B-. 


V.A.G 1368 

P 
Vacuum 8 5 
— Check breather hose -6- at EVAP canister -1- for soiling, clean 


— Operate Vacuum Pump - VAG1390- several times. No vac- 
uum should be built up. 


if necessary. 
No Vacuum 


N20-0228. 


— Remove the cap from the fuel filler neck. 
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— Connect Hand Vacuum Pump - VAG1390- to Vacuum Tester 
- VAG1368- - connection B-. 


— Setvacuum tester to position -A/B-. 


— Operate -VAG1390- several times. No vacuum should be built 
up. 


Vacuum 


- Check gravity Valve -item m = Item 5 (page 113) and 
-item 8-.5" Item 8 (page 110) 


— Check line -1- from fuel tank for flow. 


N20-0214 


No Vacuum 
— Screw fuel filler cap on fuel filler tube. 


— Operate Vacuum Pump - VAG1390- several times. No vac- 
uum should be built up. 


pm 


Ata low fuel level in fuel tank, hand vacuum pump must be op- 
erated at least 20 to 30 times. 


Vacuum 
— Replace fuel filler cap for fuel filler tube. 
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4 Removal and Installation 
= “4.1 Fuel Delivery Unit", page 126 

2 "4.2 Fuel Tank", page 129 

= "4.3 Accelerator Pedal Cable Mount”, page 131 
4.1 Fuel Delivery Unit 

= “4.1.1 FWD Vehicles", page 126 

= "4.1.2 AWD Vehicles", page 127 

Special tools and workshop equipment required 
* Engine/Transmission Jack - VAG1383A- 

* Torque Wrench - VAG1331- 

4.1.1 FWD Vehicles 

Special tools and workshop equipment required 
* Fuel Pump Wrench - 3307- 

* Torque Wrench - VAG1332- 

* Union Nut Tool - 3217- 

Removal 


— Read the Safety Precautions before starting. Refer to 
=> “1.1 Safety Precautions”, page 107 . 


— First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


- Turn offthe ignition and disconnect the ground cable from the 
battery. 


- Remove the luggage compartment floor cover. 


— Pull 4-pin connector and supply and return lines -arrows- from 
flange. 


A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the 
connection before removal fuel hoses. Then release pressure 
by carefully pulling hose off connection. 


— Pull flange and seal out of the opening in fuel tank. 


— Usering nut wrench 3217 to remove union nut. 


— Disconnect fuel lines and connector on underside of flange. 


— Unclip Sender for Fuel Gauge - G- at baffle housing in fuel tank 
and remove. 
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— Turn fuel delivery unit.approximately 15° toward left until im- 
pact using fuel pump Wrench - Fuel Pump *3307- and remove. 


(a) Note 


/f the delivery unit is to be replaced then drain old delivery unit 
before disposal. 
Installation 


— Installation of the fuel delivery unit is the reverse order of re- 
moval. 


VII OT 


(i) Note 


Do not bend fuel level sender when installation. 
Maisten seal of flange with fuel when installation. 
Make:sure the fuel hoses are u 

Do not interchange supply and rel lines (return line -blue-). 
Secure fuel hoses withispring-type clamps. 


Note the installation position of fuel delivery unit flange: the 
erp en the flange -1- must be the same as the one on the - 
fuel tank -2-. 


* After installation fuel delivery unit flange, check that the sup- 
ply, return and breather lines are still clipped onto the fuel tank. 


* 9999 € 


4.1.2 AWD Vehicles 

Special tools and workshop equipment required 
* Fuel Pump Wrench - 3307- 

* Torque Wrench - VAG1332- 

* Wrench For Tank Sensor - 3087- 

Removal 


— Read the Safety Precautions before starting. Refer to 
= “1.1 Safety Precautions”, page 107 . 


— First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


— Turn off the ignition and disconnect the ground cable from the 
battery. 


— Remove the luggage compartment floor cover. 
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— Pull 4-pin connector and supply and return lines -arrows- from 
flange. 


A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the 
connection before removal fuel hoses. Then release pressure 
by carefully pulling hose off connection. 


N20-0139 


— Use 3087 wrench to remove locking ring. 
— Pull flange and seal out of the opening in fuel tank. 


— Unclip Sender for Fuel Gauge - G- at baffle housing in fuel tank 
and remove. 


— Turn fuel delivery unit approximately 15° toward left until im- 
pact using fuel pump Wrench - Fuel Pump - 3307- and remove. 


(a) Note 


If the delivery unit is to be replaced then drairPold delivery unit 
before disposal. 
Installation 


— Installation of the fuel delivery unit is the reverse order of re- 
moval. 
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Do not bend fuel level sender when installation. 

Moisten seal of flange with fuel when installation. 

Make sure the fuel hoses are secure. 

Do not interchangé supply and return lines (return line -blue-). 
Secure fuel hoses with spring-type clamps. 


Note the installation position of fuel delivery unit flange: the 
marking on the flange -1- must be the same as the one on the 
fuel tank -2-. 


* After installation fuel delivery unit flange, check that the sup- 
ply, return and breather lines are still clipped onto the fuel tank. 


4.2 Fuel Tank 


2 "4.2.1 FWD Vehicles" ?;page 129 
2.2 AWD Vehicles", page 130 
4.2.1 FWD Vehiclés 


- Read the Safety Precautions before starting. Refer to m 
=> "1.1 Safety Precautions”, page 107. E 


-= Open the fuel tank flap. 


- First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


- Turn off the ignition and disconnect the ground cable from the 
battery. 


- Remove rear right wheel housing liner. Refer to > Body Ex- 
terior; Rep. Gr. 66 ; Wheel Housing liner, removal and instal- 
lation; rear wheel housing liner . 


- Drain fuel tank and clean fuel filler tube and surrounding area. 


- Remove mounting bolt and remove fuel flap unit with rubber 
gasket. 


- Remove securing bolt on filler neck. 


A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the 
connection before removal fuel hoses. Then release pressure 
by carefully pulling hose off connection. 
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— Pull supply hose -1- from inlet to fuel filter. i 32 


— Mark return hose -2- and breather hose -3- and separate at, {i 
connecting point. li 


- Remove tensioning strap. Support the fuel tank with’ Engine/ 
Transmission Jack - VAG1383A- . 


1 — (art [nooo 


— Lower Engine/Transmission Jack - VAG1383A- only so far 
until harness connector on flange -arrow- can be disconnec- 
ted. 


— Lower the fuel tank. 
Installation 
Install in reverse order of removal. Note the following: 


* Make sure ventilation and fuel lines are not kinked when in- 
stalled. 


Make sure the fuel hoses are secure. 


: 


* Secure fuel hoses with spring-type clamps. 


* Do not interchange supply and return hose (return hose blue e] 
or blue markings, supply hose black). 


(i) Note 


Make sure the supply, return and breather lines are still clipped 
to the fuel tank after the fuel tank has been installed. 


4.2.2 AWD Vehicles 


— Read the Safety Precautions before starting. Refer to 
= “1.1 Safety Precautions”, page 107 . 


— Open the fuel tank flap. 


— First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


— Turn off the ignition and disconnect the ground cable from the 
battery. 


— Remove rear right wheel housing liner. Refer to > Body Ex- 
terior; Rep. Gr. 66 ; Wheel Housing liner, removal and instal- 
lation; rear wheel housing liner . 


— Drain fuel tank and clean fuel filler tube and surrounding area. 


— Remove mounting bolt and remove fuel flap unit with rubber 
gasket. 


- Remove securing bolt on filler neck. 
— Remove shielding plate for fuel filler tube. 
— Remove center and rear muffler of exhaust system. 


— Remove rear axle. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 42 ; Servicing rear axle; Removal and installation 
rear axle . 
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A WARNING 


Fuel supply lines are under pressure! Wrap a cloth around the 
connection before removal fuel hoses. Then release pressure 
by carefully pulling hose off connection. 


— Pull supply hose -1- from inlet to fuel filter. 


— Mark return hose -2- and breather hose -3- and separate at 
connecting point. 


- Remove shielding plate at left and right on fuel tank and on 
underbody. 


- Remove tensioning strap. Support the fuel tank with Engine/ 
Transmission Jack - VAG1383A- . 


- Lower Engine/Transmission Jack - VAG1383A- only so far 
umi harness connector on flange -arrow- can be disconnec- 
ted. 

— Lower the fuel tank. 

Installation 

Install in reverse order of removal. Note the following: 


* Make sure ventilation and fuel lines are not kinked when in- 
stalled. 


* Make sure the fuel hoses are secure. 


N20-0206 


* Secure fuel hoses:with spring-type clamps. 


* Do not interchange. supply and return hose (return hose blue 
or blue markings, Supply hose black). 


(i) Note 


Make sure the supply, return and breather lines are still clipped 
to the fuel tank after the fuel tank has been installed. 


4.3 Accelerator Pedal Cable Mount 8 
Removal: 


- Rotate accelerator pedal cable mount counter-clockwise ap- 
proximately 90* and remove from bulkhead in plenum cham- 
ber. 
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Installation: 


— Insert accelerator pedal cable through bulkhead in plenum 
chamber -arrow 1-. 


— Slide accelerator pedal cable mount into bulkhead and rotate 
clockwise approximately 90° -arrow 2-. 


20-0226 
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5 Special Tools 
Special tools and workshop equipment required 
* Multimeter - VAG1526B- 


V.A.G 1526 B 


"W00-10023 


* Connector Test Set - VAG1594C- 
V.A.G 1594 C 


Wo0-10008 
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V.A.G 1318 [ [EL V.A.G 1318/10 


V.A.G 1318/11 V.A.G 1318/12 


V.A.G 1466 A 


V.A.G 1348/3-2 


V.A.G 1348/3A 


V.A.G 1390 


ul 
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* 9999999 9999999 


Pressure Gauge - VAG1318- 

Pressure Gauge Adapter - VAG1318/10-12- 
Adapter Lead - VAG1348/3-2- 

Electrical Circuit Tester - VAG1466A- 
Remote Control Connection - VAG1348/3A- 
Measuring Container 

Wiring Diagram 

Hand Vacuum Pump - VAG1390- 

Vacuum Tester - VAG1368- 

Fuel Pump Wrench - 3307- 

Torque Wrench - VAG1332- 

Union Nut Tool - 3217- 

Wrench For Tank Sensor - 3087- 
Engine/Transmission Jack - VAG1383A- 
Torque Wrench - VAG1331- 
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Turbocharger, G-C 


1 General Information 
2 "1.1 Safety Precautions”, page 136 


= “1.2 Clean Working Conditions", page 136 


= "1.3 General Repair Information", page 136 


1.1 Safety Precautions 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


* Testand measuring instruments must be secured to rear seat 
and operated by a second person from this location. 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is triggered. 


1.2 Clean Working Conditions 


When working on turbocharger, carefully observe the following "5 
rules" of cleanliness: 


* Always clean the connection locations and the area around 
them before loosening. 


* Place removed parts on a clean surface and cover them. Use 
a lint-free cloth. 


* Carefully cover or plug unpacked components if repairs can- 
not be performed immediately. 


* Install only clean parts: remove the replacement parts from 
their packaging just before installation them. Do not use parts 
that have been stored loose (for example, in tool boxes etc.). 


* Whenthe fuel system is open: avoid working with compressed 
air if possible. Do not move vehicle unless absolutely neces- 
sary. 


1.3 General Repair Information 


(à) Note VAS 5024 A 
a pai 


* Charge air system must be properly sealed. ( 


* Replace the self-locking nuts. 


* Charge pressure hoses and their connections must be free of a 
oil and grease before reinstallation. sh Re 
em 


* Do not install hose connections with lubricant-use only water ral 


if necessary. 


* Note installation marks on hoses and components. W00-1379 


+ Hose connections must be secured with clamps. Refer to orig- 
inal parts distributor. 


* Pliers for Spring Clamps - VAS5024A- or Hose Clamp Pliers - 
VAG1921- are recommended for installation spring clamps. 
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2 Description, and'Operation 

= “2.1 Turbocharger and Attachments Assembly Overview", page 
137 

= “2.2 Charge Air Cooler Assembly Overview", page 140 

=> "2.8/Turbocharger Overview", page 141 


= “2:4 Turbocharger Overview", page 142 
2.1 Turbocharger and Attachments Assem- 


bly Overview 


Follow the guidelines for clean working conditions. Refer to 
2 “1.2 Clean Working Conditions", page 136 . 


A Caution 


If mechanical damage is found on exhaust turbocharger, for 
example, a destroyed compression wheel, it is not enough to 
Just replace the turbocharger. Perform the following steps to 


prevent subsequent damage. 
* Check the air filter housing, the air filter insert and the in- 
take hoses for contamination. 


* Check entire charge air circuit and cooler for contamina- 
tion, 


uit, circuit must be 


If contaminants are found in charge ai 
cleaned and cooler replaced if necess, 
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1 - Exhaust Manifold 
2 - Gasket 


Q Replace 


Q Pay attention to the in- 
stalled position 


3 - Seal 
Q Replace 


4 - Connection 
Q 30Nm 
5 - From Oil Filter Bracket 
6 - Oil Supply Line 
Q Tighten to 25 Nm 
7 - Coolant Supply Line 
Q Tighten to 30 Nm 
8 - To Upper Coolant Pipe 
9 - Connection 
Q 35Nm 
10 - Washer 
11 - Bolt 
Q 30Nm 
Q Replace 


Q Coat thread with Hot 
reu Paste - G 052 112 


12 - Banjo Bolt 


Q 35Nm 
13 - To Cylinder Block 2 2726 325242322 N21-0168 
14 - Hose 


Q To wastegate bypass regulator valve - N75- 
Q Engine code AEB: refer to > "2.3 Turbocharger Overview", page 141 
ū Engine codes ANB, APU, AWT: refer to = “2.4 Turbocharger Overview", page 142 
15 - Banjo Bolt 
Q 35Nm 
16 - Coolant Supply Line 
17 - Bolt 
Q 10Nm 
18 - Hose 
Q To Wastegate Bypass Regulator Valve - N75- 
Q Engine code AEB: refer to & "2.3 Turbocharger Overview", page 141 
Q Engine codes ANB, APU, AWT: refer to > “2.4 Turbocharger Overview", page 142 


19 - Banjo Bolt 
Q 15Nm É 


20 - Bracket 

Q Between turbocharger and cylinder block 
21 - Bolt 

Q 25Nm 
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22 - From Air Filter 
23 - To Charge Air Cooler 
24 - Bolt 
Q 10Nm 
25 - Plug 
Q 15Nm 
26 - Oil Return Line 
Q To oil pan 
27 - Bolt 
Q 10Nm 
28 - Turbocharger 


Q Charge pressure regulation, checking. Refer to 
2 "3.4 Charge Air System, Checking for Leaks”, page 146 


The boost pressure regulator valve and vacuum diaphragm for boost pressure regulator valve are part 
of the.exhaust turbocharger and cannot be replaced individually 


ü 
Q Before connecting oil supply line, fill turbocharger with oil at filler tube 
ū Afterinstallation turbocharger, let engine idle for approximately one minute without increasing engine 
speed. This ensures adequate oil supply to the turbocharger 
29 - Nut 
Q 30Nm 
Q Replace 
Q Coatthread with Hot Bolt Paste - G 052 112 A3- 


30 - Catalytic Converter 
31 - Bolt 
Q 35Nm 
Q Replace 
Q Coatthreads and bolt head contact surface with Hot Bolt Paste - G 052 112 A3- 
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2.2 Charge Air Cooler Assembly Overview 


1 - Intake Hose 

2 - From Air Filter 

3 - From The EVAP Canister 
4 - From Crankcase Ventilation 
5 - To Turbocharger 


6 - Pressure Regulating Valve 
Q For the crankcase ven- 
tilation 
7 - Connecting Hose 
Q Observe installation 
markings 


8 - To Throttle Valve Control 
Module 
9 - Connecting Hose 
ū Charge air cooler/throt- 
tle valve control module 
Q Observe installation 
markings 
10 - Bolt 
Q 10Nm 
11 - Charge Air Pressure Sen- 
sor - G31- 
Q Replace O-ring if dam- 
aged 
U Not for AEB engine 
Q Checking. Refer to 
= “4.1 Components. 


Checking Using 
VAS5051A or 


VAS5052”, page 168 
12 - Charge Air Cooler 
13 - Air Guide 
14 - Connecting Hose a 
Q Transverse pipe/charge air cooler op, 


Q Observe installation markings 
15 - From The Turbocharger 
16 - Transverse Pipe 


17 - Connecting Hose 
Q Turbocharger/transverse pipe 
Q Observe installation markings 


18 - Vacuum Line 


19 - Deceleration Shutoff Valve 
Q Checking. Refer to > "3.3 Deceleration Shut Off Valve, Checking", page 146 


20 - Angle Piece 
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2.3 Turbogháirder Overview 


1- EVAP Canister 
2-Vent Line ^ 
Q From gravity valve at 
fuel tank 
3 - Check Valve 
Q For EVAP canister sys- 
tem 
4 - Turbocharger 


Q The boost pressure reg- 
ulatorvalve and vacuum 
diaphragm for boost 
pressure regulator valve 
are part of the exhaust 
turbocharger and can- 
not be replaced individ- 
ually 


5 - Fuel Pressure Regulator 
6 - Intake Manifold 
7 - Crankcase Ventilation 


8 - Check Valve 


Q For EVAP canister sys- 
tem 


j^ Throttle Valve Control Mod- 
ule 


10 - Charge Air Cooler 


11 - Vacuum Diaphragm 


ū For boost pressure reg- 
ulator valve 

ū Component of the turbo- 
charger cannot be re- 
placed 


12 - Deceleration Shutoff Valve 


A21-0004 


13 - Wastegate Bypass Regulator Valve - N75- 

Q Valve is activated (pulsed) by engine control module 

Q Closed when no voltage present, limits charge pressure 

Q Checking. Refer to > "4.1 Components, Checking Using VAS5051A or VAS5052", page 168 
14 - Pressure Regulating Valve 

Q For the crankcase ventilation 


15 - EVAP Canister Purge Regulator Valve 1 - N80- 
Q Checking. Refer to > “4.1 Components, Checking Using VAS5051A or VAS5052", page 168 
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2.4 Turbocharger Overview 


1 - EVAP Canister 


2 - Vent Line 
Q From gravity valve at 
fuel tank 
3 - Check Valve 
Q<For EVAP canister sys- 
tem 
4 - Turbocharger 


Q The boost pressure reg- 
ulator valve and vacuum 
diaphragm for boost 
pressure regulator valve 
are part of the exhaust 
turbocharger and can- 
not be replaced individ- 
ually 

5 - Combination Valve 

Q ForSecondary Air Injec- 
tion (AIR) system 

Q Only for engines with D4 
norm 

Q Checking. Referito 
= “3.1 Combination: 
Valve, Checking”, 
page 187 

6 - Fuel Pressure Regulator 
7 - To Brake Booster 
8 - Suction Jet Pump 


9 - Vacuum Reservoir 


Q Secured in front left 
wheel housing 


10 - Check Valve 
11 - Check Valve 
12 - Crankcase Ventilation 


18 
N21-0138 


13 - Secondary Air Injection (AIR) Solenoid Valve - N112- 
QU Only for engines with D4 norm 


Q Checking. Refer to > “4. 


1 Components, Checking Using VAS5051A or VAS5052", page 168 


14 - Check Valve 


Q For EVAP canister system 


15 - Turbocharger Recirculation Valve - N249- 


Q Checking. Refer to = “4. 


1 Components, Checking Using VAS5051A or VAS5052", page 168 


16 - Charge Air Pressure Sensor - G31- 


Q Checking. Refer to = “4. 


1 Components, Checking Using VAS5051A or VAS5052", page 168 
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17 - Charge Air Cooler 
18 - Throttle Valve Control Module 
9 - Intake Manifold 


20 - Vacuum Diaphragm 
Q For boost pressure regulator valve 
Q Component of the turbocharger cannot be replaced 
21 - Deceleration Shutoff Valve 
22 - Wastegate Bypass Regulator Valve - N75- 
Q Valve is activated (pulsed) by engine control module 
Q Closed when no voltage present, limits charge pressure 
LU Checking. Refer to = "4.1 Components, Checking Using VAS5051A or VAS5052", page 168 
23 - Secondary Air Injection Pump Motor - V101- 
Q Only for engines with D4 norm 


24 - Pressure Regulating Valve 
Q For the crankcase ventilation 
25 - EVAP Canister Purge Regulator Valve 1 - N80- 
Q Checking. Refer to = "4.1 Components, Checking Using VAS5051A or VAS5052", page 168 
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3 Diagnosis and Testing 


=> "3.1 Charge Pressure Regulation, Checking, Vehicles without 
Electronic Power Control", page 144 


= "3.2 Boost Pressure Regulator Valve Vacuum Diaphragm, 
Checking", page 145 


2 "3.3 Deceleration Shut Off Valve, Checking", page 146 

= "3.4 Charge Air System, Checking for Leaks”, page 146 

3.1 Charge Pressure Regulation, Checking, 
Vehicles without Electronic Power Con- 
trol 


Vehicles with Electronic Power Control System. Refer to Vehicle 
Diagnostic Tester. 


Special tools and workshop equipment required 
* Turbocharger Tester - VAG1397A- 

* No leaks on intake or exhaust side. 

* Engine oil temperature at least 80* C (176* F). 


* Wastegate Bypass Regulator Valve - N75- checked. Check- 
ing; refer to 
= “4.1 Components, Checking Using VAS5051A or 
VAS5052", page 168 . 


Charge pressure is measured under Wide Open:Throttle (WOT) 
while driving or on the roller type test stand. Test lasts maximum 
of 10 seconds per measurement. 
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(a) Note 


+ 
+ 
+ 


Disconnect connecting hose between intake manifold and de- < AN AN YI 
celeration shutoff valve at intake manifold and connect with T- N 
piece of Turbocharger Tester - VAG1397A- . 


Switch on measurement range I. 


Using turbocharger tester, See operating instructions. 
The hoses must be connected absolutely free of leaks. 


When charge pressure js measured during the drive, a second —Z 


person is necessary to operate the turbocharger tester for 
safety reasons. 


Make sure that the pressure hose is not pinched between en- 
gine hood and chassis. 


Measure charge pressure at Wide Open Throttle (WOT): On 
dynamometer: In third gear or in second driving mode with 
3,000 to 4,000 RPM during drive: In second gear or in the first 
driving mode accelerate the vehicle at full speed while braking 
and maintain 3,000 to 4,000 RPM. 


Press memory button “M? on turbocharger tester and read the 
test value. Specified value: (absolute pressure) 1,350 to 1,650 
bar (19,580 to 23931 psi) 


If the boost pressure is exceeded; 


Check Wastegate Bypass Regulator Valve - N75- (Throughput 
in hose from turbocharger via valve to vacuum diaphragm with 
connector disconnected). 


Check that vacuum diaphragm for charge pressure regulator 
valve is securely seated on turbocharger. 


Check the mounting of the boost pressure regulator valve 
shaft in the turbocharger for ease of movement. If rusted in 
place, replace turbocharger. 


3.2 Boost Pressure Regulator Valve Vac- 


uum Diaphragm, Checking 
Engine oil temperature at least 80° C (176° F). 


Disconnect connector -2- at Wastegate Bypass Regulator 
Valve - N75- -1-. 


N21-0019 
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— Start engine and increase speed to maximum RPM by de- 
pressing accelerator pedal suddenly. Actuator rod -2- for boost 
pressure regulator valve must move. 


If actuator rod does not move: 


— Check lever for boost pressure regulator valve -1- for ease of 
movement. If rusted in place, replace turbocharger. 


If actuator rod does not move through light prying: 


— Check Wastegate Bypass Regulator Valve - N75- (Throughput 
in hose from turbocharger via valve to vacuum diaphragm with 
connector disconnected). 


If regulator valve is OK: 


- Replace the turbocharger. Refer to 
= "2.1 Turbocharger and Attachments Assembly Overview" 
page 137 


— Check and erase DTC memory: Use the Vehicle diagnostic 
tester in Guided Fault Finding. 


3.3 Deceleration Shut Off Valve, Checking 
Special tools and workshop equipment required 

* Hand Vacuum Pump - VAG1390- 

* Complaint of performance deficiency or tip-in shocks. 


(i) Note 


Deceleration shutoff valve is located in front of turbocharger. It is 
opened by vacuum during:deceleration and at idle. 


- Connect Hand Vacuum Pump - VAG1390- to vacuum con- 
nection of deceleration shutoff valve. 


- Operate hand vacuum pump, deceleration shutoff valve must 
open -arrow-. 


— Operate ventilation valve on hand vacuum pump. Deceleration 
shutoff valve must close -arrow-. 


If deceleration shutoff valve-does not open or does not close, re- 
place valve. 


(à) Note 


S 


Connections of deceleration shutoff valve are to be fastened with 
screw-type clamps. 


3.4 Charge Air System, Checking for‘Leaks 
Special tools and workshop equipment required 

* Turbocharger Testing Unit - VAG1687- 

* Accessory Adapter - VAG1687/1- 

- Remove intake hose = Item 1 (page 140) from air filter. 
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- Insertithe Accessory Adapter - 1687/1- into the intake hose 
and:Seal the connection for pressure regulator valve using 
Adapter - VAG1687/4- . Tighten the hose clamps. 


Prepare Testing Unit for Turbocharger - VAG1687- as follows: 


'N21-10020 


— Turn the pressure regulating valve -2- counterclockwise until 
it stops. 


- Close the valves -3 and 4-. 


(i) Note 


In order to be able to turn pressure Wan -2-, rotary knob 


must be pulled upward. 


- Connect Testing Unit for Turbocharger - VAG1687- as shown. 


we 
a E 
A 
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— Connect pressurized air hose -1- (pressurized air supply) to V.A.G 1687 
Testing Unit for Turbocharger - VAG1687- . kd 


(4) Note 


If water is located in viewing glass, drain it via water drain plug 


— Open valve -3-. 


— Setpressure to 0.5 bar (7.2 psi) using pressure regulator valve 


A Caution 


Pressure must not exceed 0.5 bar (7.2 psi)-A'pressure set too 
high may damage the engine. 


— Open valve -4- and wait until testing circuit has filled. If nec- 
essary, continue to regulate pressure to 0.5 bar (7.2 psi). 


— Check charge air system for leaking areas by listening, touch, 
using leak detection:spray or using ultrasonic measuring de- 
vice - VAG1842- . 


(à) Note 


* Aminimal amount of air will escape through the turbocharger 
into the oil pan.:A pressure retention test is not possible for 
this reason. 


* Using the Ultrasonic Measuring Device - VAG1842- . Refer to 
Operating instructions. 


+ /fa poorly sealed area is discovered, observe the notes for 
charge air system when repairing. Refer to 
= "1.3 General Repair Information", page 136 . 


* Before removal the adapter, release pressure from the test 
circuit by separating the connection from the Accessory 


Adapter - 1687/1- . 
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4 Special Tools 
Special tools and workshop equipment required 
* Turbocharger Tester - VAG1397A- 

V.A.G 1397 A 


* Hand Vacuum Pump - VAG1390- 


V.A.G 1390 


ul 


* Turbocharger Testing Unit - VAG1687- 
* Accessory Adapter - VAG1687/1- 
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Fuel Inject 


1 General Information 
= “1.1 Safety Precautions”, page 150 


= “1.2 Clean Working Conditions", page 151 


= "1.3 General Repair Information", page 152 


= "1.4 Functions and Components, Adapting”, page 152 
1.1 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


* Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 

* The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 


+ Ifengine is to be cranked at starting RPM without starting; e.g. 
for a compression test, perform the following work: 


With Engine Codes ADR, APT, ARG and AFY 


- Disconnect 3-pin connector -1- from power. output stage for 
ignition coils -2-. 


- Remove fuse 32 


um 


Removal fuse No. 32 interrupts the voltage supply to the injectors. 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


* Testand measuring instruments must be secured to réar seat 
and operated by a second person from this location. 


[X 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is triggered. 


With Engine Codes AEB, ANB and APU 
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© 


— Disconnect 5-pin connector -1- from power output stage for 
ignition coils -2-. 


d CUP sf 


- Remove fuse 32. 


(a) Note 


Removal fuse 32 interrupts the voltage supply.to the injectors. 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


* Test and measuring instruments must be secured to reár'seat 
and operated by a second person from this location. 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is triggered. 


With Engine Code ATW 


- Remove fuse 29 and 32. 


(a) Note 


+ Removal fuse No. 29 interrupts the voltage supply to the igni- 
tion coils. 


€ Removal fuse No. 32 interrupts the voltage supply to the in- 
Jectors. 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


* Testand measuring instruments must be secured to rear seat 
and operated by a second person from this location. 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is triggered. 


1.2 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following “5 rules" of cleanliness: 


* Always clean the connection locations and the area around 
them before loosening. 


* Place removed parts on a clean surface and cover them. Use 
a lint-free cloth. 


* Carefully cover or plug unpacked components if repairs can- 
not be performed immediately. 
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* Install only clean,parts: remove the replacement parts from 
their packaging just before installation them. Do not use parts: 
that have been stored loose (for example, in tool boxes etc.). 


* When the fuel system is open: avoid working with compressed 
air if possible. Do not move vehicle unless absolutely neces- 
sary. 


1.3 General Repair Information 


* The Engine Control Module (ECM) is equipped with On Board 
Diagnostics (OBD). Before repairs such as fault finding, check 
the DTC memory first. Also the vacuum hoses and connec- 
tions must be checked (unmetered air). 


* Fuel hoses in engine compartment must only be secured with 
Spring-type clips. The use of clamp or screw type clips is not 
permissible. 


+ The battery must only be disconnected and connected with the 
ignition switched off, since the ECM can otherwise be dam- 
aged. 


* For trouble-free operation of the electrical components a volt- 
age of at least 11.5V is necessary. 


* Do not üse sealants containing silicone. Particles of silicone 
drawn intó-the engine, will not be burnt in the engine and dam- 


age the oxygen sensor. ; 

* Ifthe engine only’starts briefly and then on again after 
troubleshooting, repair,or checking of the ponents, vit may 
be that the immobilizer is blocking the ECM. DEC memory 
must then be checked and if necessary, control module must 
be adapted. Refer to 
= "1.4 Functions and Components, Adapting”, page 152 . 


* Itis possible that the control module will recognize a malfunc- 
tion and store a DTC during some tests. After completing all 
tests and repairs, DTC memory should therefore be checked 
and erased if necessary. Refer to 
= “4.5 Engine Control Module DTC Memory, Checking and 
Erasing”, page 173 . 


1.4 Functions and Components, Adapting 
Special tools and workshop equipment required 


* Vehicle Diagnostic, Testing and Information System - 
VAS5051A- 


Use the Vehicle Diagnostic, Testing, and Information System - 
VAS5051A- and select “guided fault finding”. 


Once all control modules have been checked: 

- Press “Go to” button 

— Select “Function/component selection" 

- "Select drive train" 

— Select "engine code" 

— Select “01-Systems capable of On Board Diagnostic (OBD)" 
— Select “engine management system" 

- Select “Functions” 


— Select function/component 
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2 Description and Operation 
=> “2.1 Component Location Overview", page 153 


= "2.2 Component Location Overview", page 155 
=> "2.3 Fuel Injection System Components Assembly Overview". 


page 157 
= “2.4 Fuel Injection System Components Assembly Overview" 
page 159 


2 "2.5 Air Filter Assembly Overview", page 161 


2 "2.6 Air Filter Assembly Overview", page 16246. Volkswagen 4c 
VENTE 3 


Foe, 


Y Sn 
verview". "0% o 


= "2.7 Fuel Rail and Injectors Ass 


ie? Throttle Valve Control Médule Assembly Overview", page 


2.1 Component Location Overview 


1 - Engine Coolant Tempera- 
ture (ECT) sensor * G62- 


Q For engine‘control mod- 
ule 


Q With Engine Coolant 
Temperature (ECT) 
Gauge Sensor - G2- 

Q If necessary, release 
the pressure in coolant 
system before removal 


2- Valve -1- For Gamshaft Ad- 
justment - N205- ór Valve -2- 
For Camshaft Adjustment - 
N208- k 


3 - Throttle Valve Conttol Mod- 
ule - J338- E 
4 - 4-Pin Harness Connectór,. 


Q Black for Heated Oxy- ^ 
gen Sensor (HO2S) - 
G39- 


5 - 3-Pin Connector 
U Gray for engine speed 
(RPM) sensor - G28- 
6 - 3-Pin Connector 
Q Green for Knock Sensor 
(KS) 1 - G61- 
7 - 3-Pin Connector 
Q Blue for Knock Sensor 
(KS) 2 - G66- 
8 - Motronic Engine Control 
8 < Motani En 21 20 19 18 17 16 15 14 13 12 11 10 9 
Q Installation position: in 


protective housing, left 
plenum chamber 


U Replacing. Refer to > “5.1 Engine Control Module", page 175 
9 - Engine Speed (RPM) Sensor - G28- 
Q Inductive sensor 
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10 - Knock Sensor 2 - G66- -item 10- = Item 10 (page 193) 
11 - Intake Manifold Change-Over Valve - N156- 

12 - Intake Air Temperature (IAT) Sensor - G42- 

13 - Knock Sensor 1 - G61- -item 9- = Item 9 (page 193 


14 - Camshaft Position (CMP) Sensor - G40- or Camshaft Position (CMP) Sensor 2 - G163- -item 18- 
= Item 18 (page 196) 
15 - Cylinder 1 Fuel Injector - N30- to Cylinder 4 Fuel Injector - N33- 
16 - Fuel Pressure Regulator 
7 - Ignition Coil - N- and Ignition Coil 2 - N128- 
Q With Power Output Stage - N122- 
18 - Heated Oxygen Sensor - G39- 
Q 50Nm 
Q Installation position: in the front right exhaust pipe 
Q Use G5 to grease thread only;.do not let G5 get onto slits:of oxygen sensor body 
19 - Ground Connection 
U Atright engine support 
20 - Mass Air Flow Sensor - G70- 
21 - EVAP Canister Purge Regulator Valve 1 - N80- 
Q On air filter 
Q Evaporative emissions (EVAP) system. Refer to > “2.2 EVAP System Function”, page 115 
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2.2 Component Location Overview 


1 - Air Filter 
Q Disassembling and As- 
sembling. Refer to 
= “2.6 Air Filter Assem- 
bly Overview’, 
page 162 


2 - Heated Oxygen Sensor - 
G39- 


Q 50Nm 

Q Installation position: in 
the front right exhaust 
pipe 

Q Use G5 to grease thread 
only; do not let G5 get 
onto slits of oxygen sen- 
sor body 


y Cath Sensor After Three 
atalytic Converter - 


y 
Fi 50 Nm 
LU Only for engines with D4 
norm or OBD 


Q Use G5 to grease thread 
only; do not let G5 get 
onto slits of oxygen sen- 
sor body 


4 - Engine Coolant Tem ut 
ture (ECT) Sensor - G62- 3 


Q For engine control ciet 


ule s 

Q With engine coolant 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
temperature (ECT) 
gauge sensor - G2- 

Q Ifnecessary, release ; [N24-0961 ] 


the pressure in coolant 
system before removal 


5- Turbocharger Recirculation Valve - N249- 2 
Q Not for engine code AEB 

6 = Secondary Air Injection (AIR) Solenoid Valve - N112- 
XQ Only for engines with D4 norm 

7 S Throttle Valve Control Module - J338- 
C) Tighten to 10 Nm 


a dept when replacing Engine Control Module (ECM). Use the Vehicle Diagnostic Tester in “Guided 
inctions” 


8 - Clutch Vacuum Vent Valve Switch - F36- , Brake Light Switch - F- , Brake Pedal Switch (Cruise Control/ 
Diesel: AS Fuel Injection) - F47- , Throttle Position (TP) Sensor - G79- and Sender -2- For Accelerator Pedal 
Position: 85- 


Q In driver-side footwell 
9 - 4-Pin Harness Connector 
Q Black for heated oxygen sensor it G39- 
10 - 4-Pin Harness Céhnector 
Q Only for engines with D4^orm or OBDow 
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U Brown for oxygen sensor (O2S) behind three way catalytic converter (TWC) - G130- 
11 - 3-Pin Connector 
Q Gray for engine speed (RPM) sensor - G28- 
12 - 3-Pin Connector 
LU Green for knock sensor (KS) 1 - G61- 
13 - 3-Pin Connector 
Q Blue for knock sensor (KS) 2 - G66- 
14 - Secondary Air Injection Pump Relay - J299- 
Q Only for engines with D4 norm 
15 - Motronic Engine Control Module - J220- 
Q Installation position: in protective housing, left plenum chamber 
16 - Intake Air Temperature (IAT) Sensor - G42- 
Q Tighten to 10 Nm 
17 - Engine Speed (RPM) Sensor - G28- 
Q Tighten to 10 Nm 
Q Inductive sensor 
18 - Charge Air Pressure Sensor - G31- 
19 - Knock Sensor 2 - G66- -item 10- = Item 10 (page 193) 
20 - Knock Sensor 1 - G61- -item 9- > Item 9 (page 193) 
21 - Fuel Pressure Regulator 


22 - Camshaft Position (CMP) Sensor - G40- or Camshaft Position (CMP) Sensor 2 - G163- -item 18- 
2 Item 18 (page 196) 


23 - Cylinder 1 Fuel Injector - N30- to Cylinder 4 Fuel Injector - N33- 
24 - Ignition Coils 
Engine Codes AEB, ANB and APU 
Q Ignition Coil 1 - Nx 
Q Ignition Coil 2.-N128- 
Q Ignition Coil:3 - N158- 
Q Ignition Coil 4 - N163- 
Engine code, ATW: 
Q Ignitión Coil 1 with Power Output Stage - N70- 
Q Ignition Coil 2 with Power Output Stage - N127- 
Q Ignition Coil 3 with Power Output Stage - N291- 
Q Ignition Coil 4 with Power Output Stage - N292- 
25 - Wastegate Bypass Regulator Valve - N75- 
26 - Ground Connection 
U Atright engine support 
27 - Mass Air Flow Sensor - G70- 
28 - Power Output Stage - N122- 
Q Only for engine codes AEB, ANB, APU 
Q Coat underside with warm wire paste - G 052 170 A2- simultaneously 


29 - Secondary Air Injection Pump Motor - V101- 


U Only for engines with D4 norm : 
30 - EVAP Canister Purde; Regulator Valve 1 - "| 
Q On air filter = 
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Q Evaporative emissions (EVAP) system. Refer to ^ "2.2 EVAP System Function", page 115 


2.3 Fuel Injection System Components Assembly Overview 


1 - Air Filter 
Q Assembly overview. Re- 


fer to 

= "2.5 Air Filter Assem- 
bly Overview", 

page 161 


2 - Bolt 
Q 20Nm 


3 - Mass Air Flow Sensor - 
G70- 


4 - Intake Air Scoop 


5 - Bolt 
Q 10Nm 


6 - To Suction Jet Pump. 


7 - Connector, 28-pin 


Q Disconnect and connect 
the connector with the 
ignition turned off 


Q Unlock to disconnect 
8 - Connector, 52-pin 


Q Disconnect and connect 
the connector with the 
ignition turned off 


Q Unlock to disconnect 
9 - Retaining Bracket 


10 - Motronic Engine Control 
Module - J220- 


Q Installation position: in 
protective housing, left 
plenum chamber 21 20 19 


ū Replacing. Refer to 
= “5.1 Engine Control 
Module”, page 175 


11 - Connector 

Q Black, 2-pin 

Q For intake air temperature (IAT) sensor - G42- 
12 - Intake Air Temperature (IAT) Sensor - G42- 
13 - Engine Speed (RPM) Sensor - G28- 

Q Inductive sensor 


14 - 3-Pin Connector 
Q Gray 
Q For engine speed (RPM) sensor 
15 - O-Ring 
16 - Heated Oxygen Sensor - G39- 
Q Installation position: in the front right exhaust pipe 
LU Use G5 to grease thread only; do not let G5 get onto slits of oxygen sensor body 
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17 - 4-Pin Harness Connector 
Q Black 
Q For oxygen sensor and oxygen sensor heater 

18 - Connector 
Q Black, 2-pin 
Q For intake manifold change-over valve - N156- 

9 - Intake Manifold 

Q Throttle Valve Control Module, through 04/98, Removal and Installation 


Q Parts of intake manifold change-over, removal and installation: vehicles through 04/98. Refer to 
2 “2.8.1 Engine Code ADR, Through 04:98", page 163 

Q Parts of intake manifold change-over, removal and installation: from 05/98 (Parts of intake manifold 
change-over). Refer to 
= “2.8.2 Engine Code ADR with Plastic Variable Intake Manifold and Engine Codes APT, ARG and AFY", 


page 165 

20 - Bolt 

Q 10Nm 
21 - Fuel Distributor With Fuel Injectors 

Q Assembly overview. Refer to > “2.7 Fuel Rail and Injéctors Assembly Overview’, le 163 
22 - Seal 

ū Replace if damaged 

Q With locking mechanism 
23 - Connector 

Q Black, 2-pin 

Q For cylinder 1 fuel injector - N30- to cylinder 4 fuel injector - N33- 
24 - Supply Line 

Q From fuel filter 
25 - Return Line 

Q Secure with spring-type clips 

Q Make sure itis secure 

Q To fuel delivery unit in fuel tank 
26 - O-Ring 

Q Replace if damaged 
27 - Engine Coolant Temperature (ECT) Sensor - G62- 

Q Blue 

QU For engine control module 

Q With engine coolant temperature (ECT) gauge sensor - G2- 

Q If necessary, release the pressure in coolant system before removal 
28 - Connector 

Q Blue, 4-pin 

Q For engine coolant temperature (ECT) sensor - G62- 
29 - Clamp 

Q Make sure it is secure 


30 - To Crankcase Ventilation Valve 
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24 Fuel Injection System Components Assembly Overview 


1 - Air Filter 
Q Assembly overview. Re- 


ferto 
= "2.6 Air Filter Assem- 


bly Overview" 
page 162 


2 - Bolt 
Q 20Nm 
3 - Connector 
Q Black, 4-pin 
Q For mass air flow (MAF) 
sensor - G70- 
4 - Mass Air Flow Sensor 
(MAF) - G70- 
Q Installation position: in 
the air filter housing 
5 - Motronic Engine Control 
Module - J220- 


Q Installation position: in 
protective housing, left 
plenum chamber 


6 - Retaining Bracket 


7 - Connector, 28-pin 


Q Disconnect and connect 
the connector with the 
ignition turned off 


Q Unlock to disconnect 
8 - Connector, 52-pin 
Q Disconnect and connect 


the connector with the 27 26 25 24 23 22 21 
ignition turned off 

N24-0428. 

Q Unlock to disconnect í 


9 - Intake Air Temperature (IAT) Sengor - G42- 
10 - Connector 


Q Black, 2-pin 2 

Q For intake air temperature (IAT) sensor - G42- 
11 - Bolt E 

Q 10Nm 
12 - 4-Pin Harness Connector 

Q Black 6 

ü For oxygen sensor and oxygen sensor heater, 
13 - Heated Oxygen Sensor - G39- | 


Q Installation position: catalytic converter MuR : e 
Q Use G5 to grease thread only; do not let G5 get onto slits of oxygen sensor body 
14 - Engine Speed (RPM) Sensor - G28- 
Q Inductive sensor 
15 - 3-Pin Connector 
Q Gray 
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Q For engine speed (RPM) sensor 
16 - O-Ring 
7 - Intake Manifold 
18 - Gasket 
Q Replace 
19 - Throttle Valve Control Module - J338- 


Q Adapt when replacing Engine Control Module (ECM) using the Vehicle Diagnostic Tester in “Guided 
functions” 


20 - Bolt 
Q 10Nm 
21 - Bolt 
Q 20Nm 
22 - Support 
Q Between intake manifold and bracket 
23 - Bracket 
Q For accelerator pedal cable 
24 - Bolt 
Q 10Nm 
25 - Bolt 
a 10Nm 
26 - Gasket 
ū Replace 
27 - Connector 
Q Black, 2-pin 
Q For cylinder 1 fuel injector - N30- to cylinder 4 fuel injector - N33- 
28 - Intake Hose 
29 - Fuel Distributor With Fuel Injectors 
Q Assembly overview. Refer to > “2.7 Fuel Rail and Injectors Assembly Overview", page 163 


30 - Supply Line 
Q Black 
Q From fuel filter 
31 - Return Line 
Q Secure with spring-type clips, 
Q Make sure it is secure 


Q Blue 
Q To fuel delivery unit in fuel tank 

32 - Clamp 
Q Make sure it is secure 

33 - O-Ring 
Q Replace if damaged 

34 - Engine coolant temperature (ECT) sensor+,G62- ; 
Q Blue a 
Q For engine control module 


Q If necessary, release the pressure in coolant system before/removal. 
Q With engine coolant temperature (ECT) gauge sensor - G2- 
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35 - Connector 
Q Blue, 4-pin 


: AG. Volkswagen Ac doss 
on 
Q For engine coolant temperature (ECT) sensor“G62- 


2.5 Air Filter Assembly Ove 


1 - Air Ducts 
ü To lock carrier 
2 - Filter 


3 - Air Filter Housing Upper 
Section 


4 - Air Guide 
5- Seal 
EE Mass Air Flow Sensor - 


Q Tighten to 10 Nm 


Q Checking. Refer to 
= "4.1 Components. 


Checking Using 
VAS5051A or 


VAS5052", page 168 
7 - Screw 
Q 10Nm 


8 - Heat Shield 

9 - Rubber Grommet 
10 - Spacing Sleeve 
11 - Rubber Buffer 


12 - Air Filter Housing Lower 
Section 
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2.6 Air Filter Assembly Overview 


1 - Air Ducts 

Q To lock carrier 
2 - Filter 
3 - Seal 


4 - Mass Air Flow Sensor - 
G70- 


Q Checking. Refer to 
= “4.1 Components, 
Checking Using 
VAS5051A or 
VAS5052”, 


5 - Air Guide 
6 - Bolt 
Q 6Nm 


7 - Air Filter Housing Upper 
Section 
8 - Bolt 

Q 6Nm 
9 - Power Output Stage - 
N122- 


Q Coat underside with 
warm wire paste - G 052 
170 A2- simultaneously 


LU Not for engine code 
ATW 


10 - Cooling Material 
11 - Rubber Ring 
12 - Line 


Q For EVAP canister sys- 
tem : 


13 - Bolt 
Q 10Nm 


14 - Heat Shield? 
15 - Rubber Grommet 

16 - Spacing Sleeve 

17 - Rubber Buffe g 
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2.7 Fuel Rail and Injectors Assembly Overview 


1- Clamp 


LU Make sure clip is cor- 
rectly seated on fuel in- 
jector and fuel distribu- 
tor 


2 - Strainer 


3 - Fuel Pressure Regulator 


Q Checking. Refer to 
= “4.4 Fuel Pressure 
Regulator and Residual 
Pressure, Checking" 
page 172 


4 - O-Ring ai 
Q Replace if damaged 


5 - Cylinder’! Fuel Injector - 
ed to:Cylinder 4 Fuel Injector 


Q Checking. Refer to 
= “4.3 Fuel Injectors, 
Checking Ignition Quan- 
tity and for Leaks”, page 
169 


6 - Fuel Rail 
Q Tighten to 10 Nm 


7 - Connection, Return Line 


8 - Connection, Supply Line 


Q Counter-hold when 
loosening and tighten- 


ing 


2:8 Variable Intake Manifold Assembly. 
Overview f 
> “2.8.1 Efigine Code ADR, Througm04.98", page 163 


=> “2.8.2 Engine COde ADR with Plastic. Variable Intake Manifold 
and Engine Codes APT, ARG and AFY", page 165 


2.8.1 Engine Code ADR, Through 04.98 


Engine code ADR with plastic intake manifold change-over and 
engine codes APT, ARG, AFY. Refer to 

2 "2.8.2 Engine Code ADR with Plastic Variable Intake Manifold 
and Engine Codes APT, ARG and AFY”, page 165 . 
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1 - Intake Manifold 
2 - Intake Manifold Change- 
Over Valve - N156- 
Q Checking. Refer to 
= “4.1 Components, 


Checking Using 
VAS5051A or 


VAS5052", page 168 
Q Intake manifold changè- 
over, checking. Refer to 
= “4.1 Components. 
Checking Using: 
VASS051A or? 
VASS052", page 168 
3 - Bolt j 
Q 6Nm 
4 - Vacuum Hose 
5 - Change-Ovér Roller 
6 - Pressure Spring 
7 - Seal : 
Q Replace if.damaged 


8- Vacuum Actuator 
9 - Bolt 

Q 10Nm 
10 - Cover 


11 - Check Valve 


Q Installation position: 
white side to intake 
manifold 


12 - Rubber Grommet i N24-0432 
13 - Vacuum Hose 
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2.8.2 Engine Code ADR with Plastic Variable Intake Manifold and Engine Codes 
APT, ARG and AFY 


1 - Intake Manifold 
2- Seal 

Q Replace if damaged 
3 - Locking Ring 
4 - Sealing Ring Mount 
5 - Change-Over Roller 
Installation 


Q Clip in fully assembled 
change-over roller on 
vacuum actuator (only 
possible in one posi- 
tion). Then slide actua- 
tor into intake manifold 
exactly in the position, in 
which it is secured via 
threaded connection. 
While doing this, 
change-over roller must 
not be rotated (danger 
of damaging seal cage) 


6 - Seal Cage 


Q Clipped in on change- 
over roller 


ū Replace only complete 
with change-over roller 
7 - Pressure Spring 
8 - Intake Manifold Change- 
Over Valve - N156- 


Q Checking. Refer to 
= “4.1 Components. 


Checking Using 

VAS5051A or 
VAS5052", page 16! 

Q Clipped in on vacuum actuator 


9 - Cover 


10 - Bolt 
Q 10Nm 


11 - Vacuum Actuator 


12 - Check Valve 
Q Installation position: white side to intake manifold 


13 - Rubber Grommet 
14 - Vacuum Hose 
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2.9 Throttle Valve Control Module Assembly Overview 


1 - Intake Manifold 
2 - Bolt 
Q 10Nm 
3 - Bracket 
Q Not for engines with 
electronic power control 
(EPC) 
Q For accelerator pedal 
cable 
4 - Gasket 
Q Replace 
For plastic intake manifold 
change-over sealing ring: 
ū Replace if damaged 


5 - Throttle Valve Control Mod- 
ule - J338- 


ū Adapt when replacing 
Engine Control Module, 
(ECM) Vehicle Diagnos- 
tic Tester "Guided Fault 
Finding" function 


ū Adapt when replacing 
control module for auto- 
matic transmission us- 
ing the Vehicle Diagnos- 
tic Tester 


6 - From EVAP Canister Purge 
Regulator Valve 1 - N80- 


7 - Bolt 
Q 10Nm 
8 - From Expansion Tank 
9 - To the Top Of The Radiator 
10 - Support 
QU Between intake manifold and engine block 
41-Nut 0 
Q 10Nm 
12 - Support 
Q Between intake;manifold and bracket 
13 - Plastic-Metal Bearing’, 8 
14 - To Suction Jet Pump i 
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3 Specifications 
= “3.1 Technical Data", page 167 
3.1 Technical Data 
Engine codes ADR, AEB, |ANB, APU, | APT, ARG 
AFY ATW 
Idle check 
Engine idle speed Rp 760.960:4/750,.,850 | 800...920 
Engine Control, Module 
(ECM) ' 
System Motronic M| Motronic | Motronic 
3.8.2 ME 7.5 ME 7.1 
Replacement Electronic Parts Catalog (ETKA) 
part number 
Engine speed RP| from ap- | fromap- | from ap- 
(RPM) limitation M| proximate- | proximate- | proximate- 
ly 6500 | Iy 6800 | ly 6800 


9) Not adjustable, current values: Data sheets for exhaust emission test. 


10) Replacing Engine Control Module (ECM). Refer to 
= “5.1 Engine Control Module", page 175. 
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4 Diagnosis and Testing 
= “4.1 Components, Checking Using VAS5051A or VAS5052", 
page 168 


= “4.2 Variable Intake Manifold, Checking": páge"t68, 


> "4.3 Fuel Injectors, Ché¢king Ignition Quantity and for Leaks”, 
page 169 


> “4.4 Fuel Pressure Regulator and Residual Pressure, Check- 
ing", page 172 
5 Engifie Control Module DTC Memory, Checking and Eras- 
ing", page173 
4.1 Components, Checking Using 
VAS5051A or VAS5052 


Use the Vehicle Diagnosis, Testing and Information System - 
VAS5051A- or Vehicle Diagnosis and Service Information Sys- 
tem =VAS5052- in "Guided Fault Finding". 


Once;all control modules have been checked: 
- Préss "Go to" button 


— Select "Function/component selection" 

- "Select drive train" 

— Select:‘engine code" 

— Select "01-Systems capable of On Board Diagnostic (OBD)" 
— Select "engine management system" 


— Select "electrical components" [:3 
= Select component pa 
4.2 Variable Intake Manifold, Checking 


The test must only be performed if torque loss is present, meaning 
if there is reduced elasticity or reduced engine acceleration. 


* Intake Manifold Tuning Valve - N156- is checked using Vehicle 
Diagnosis, Testing and Information System - VAS5051A- in 
"Guided Fault Finding". Refer to 
=> "4.1 Components, Checking Using VAS5051A or 
VAS5052", page 168 . 


If Intake Manifold Change-Over Valve - N156- is OK, perform the 
following tests: 


— Start engine and let run at idle. 


— Increase engine speed abruptly (throttle burst). This process 
must actuate the vacuum diaphragm for the intake manifold 
change-over. (Installation position: on intake manifold at front 
left). 


If change-over does not function as specified: 


— Check whether the change-over mechanism moves easily. Do 
this by actuating the linkage by hand. 


— Check whether the vacuum lines are correctly connected. 
— Check that vacuum hoses are not porous. 


24-0439 


— Check whether the vacuum system, including the vacuum res- 
ervoir in intake manifold, is properly sealed. 


1 68 Rep. Gr.24 - Fuel Injection 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection & Ignition - Edition 01.2014 


4.3 Fuel Injectors, Checking Ignition Quan- 
tity and for Leaks 


=> “4.3.1 Checking for Leaks", page 169 
= “4.3.2 Injection Quantity, Checking", page 170 


Special tools and workshop equipment required 
* Remote Control Connection - VAG1348/3A- 
* Adapter Lead - VAG1348/3-2- 

Injector Quantity Testing Device --VAG1602- 
* Connector Test Set - VAG1594C- 


4.3.1 Checking for Leaks 


A WARNING 


Fuel system is under pressure! Before opening the system 
place a cloth around the connection. Then release pressure by 
carefully loosening- the connection. 


* Fuel pressure must be OK, checking. Refer to 
= "4.4 Fuel Pressure Regulator and Residual Pressure, 
Checking", pagé&;172 . 
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- Disconnect füel injector connectors. 

— Then remove the fuel rail completely. 

— Disconnect vacuum hose from fuel pressure regulator. 

— Lift fiel rail with injectors off intake manifold and support it. 


— Initiate output Diagnostic Test Mode (DTM) using the Vehicle 
Diagnostic Tester. 


— Press button on display for "Vehicle On Board Diagnostic 
(OBD)". 


— Press button "01 - Engine electronics" on display. 


Display will indicate control module identification and engine con- 
trol module coding. 


- Press “03 - Output Diagnostic Test Mode (DTM)" on display. 
— Fuel pump (FP) now must run. 


(à) Note 


* This work step-allows the fuel pump to run the engine is 
not running. 


* Fuel injectors are activated during output ostic Test 
Mode (DTM): Before initiatiñ output Diagnostic.Test Mode 
(DTM), fuel injector connectors must be disconnected. 


— Check injectors for leaks (visual inspection). Only one to two 
drops per minute may emit from each valve when fuel pump 
is running. 


If the fuel loss is greater: 


— Switch off ignition and replace leaking fuel injector. Refer to 
=> "2.7 Fuel Rail and Injectors Assembly Overview", 
page 163. 


(a) Note 


Always use new seals. 


4.3.2 Injection Quantity, Checking 


* Fuel pressure must be OK, checking. Refer to 
> "4.4 Fuel Pressure Regulator and Residual Pressure, 
Checking", page 172 . 


* Fuelinjectors installed in fuel rail and fuel line connected. 


- Place a fuel injector to be tested into a graduated measuring 
glass of Injection Quantity Test Device - VAG1602- . 


1 70 Rep. Gr.24 - Fuel Injection 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection & Ignition - Edition 01.2014 


— Using adapter cables from Connector Test Kit - VAG1594C- , 
connect one terminal of fuel injector to be checked to engine V.A.G 1348/3-2 
ground. 


— Connect second fuel injector terminal with adapter cable to 
Remote Control - VAG1348/3A- using Adapter Cable - 
VAG1348/3-2- . 


- Connect alligator clip to battery (+). 


— Initiate output Diagnostic Test Mode (DTM) using the Vehicle 
Diagnostic Tester. 


— Press button on display for "Vehicle On Board Diagnostic 
(OBD)'. 


- Press button "01 - Engine electronics" on display. 


Display will indicate control module identification and engine con- 
trol module coding. 


- Press “03 - Output Diagnostic Test Mode (DTM)" on display. 
— Fuel Pump (FP) now must run. 


(à) Note 


This work step allows the fuel pump to run when the engine is not 
running. 


- Operate Remote Control Connection - VAG1348/3A- for 30 
seconds. 


- Repeat check on the other injectors. Use new graduated, 
measuring glasses for this. 


- After all fuel injectors have been activated, place graduated 
measuring glasses on a level surface and compare quantity of 
injected fuel. 


Specified value: 


Engine code | ADR, AFY, AEB ATW, ANB, 
ARG, APT APU 
mlpervalve  85...105 110.5130 | 133.157 


While checking the injection quantity; the spray pattern should 
also be checked. Spray pattern must be the same for all fuel in- 
jectors. 


If the measured value of one or more fuel injectors is below or 
above the indicated specified value: 


- Replace the defective fuel injector. Refer to 
=> "2.7 Fuel Rail and Injectors Assembly Overview", 
page 163 . 


(i) Note 


/f fuel injectors are replaced, erase adaptation values and adapt 
Engine Control Module (ECM) again using the Vehicle Diagnostic 


Tester. a 
Perform installation of injectors in reverse order. When doing this 
note the following: 


* Replace O-rings on all injectors and lightly moisten with clean 
engine oil. 
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* Insert fuel injectors into fuel rail perpendicular andi Correct 
position, and secure them with retaining clips. 


* Position fuel rail with secured fuel injectors'ón intake manifold 
and apply uniform pressure to press it in: 


44 Fuel Pressure Regulator and Residual 
Pressure, Checking 


The fuel pressure regulator controls the fuel pressure and is de- 
pendent on intake manifold pressure. 


Special tools and workshop equipment required 
* Pressure Gauge - VAG1318- 
* Pressure Gauge Adapter - VAG1318/6+7- 


A WARNING 


Fuel system is under pressure! Before opening the system 
place a cloth around the connection, Then release pressure by 
carefully loosening the connection. 


— Open threaded connection (arrow) and absorb exiting fuel us- 
ing a rag. 


24-0506 


— Connect Pressure Gauge - VAG1318- with Adapters 
viet 8/6+7 - VAG1318/6+7- to supply line -1- and to fuel 
rail. 


— Open shutoff valve of pressure gauge. The lever points in the 
direction of flow. 


- Start the engine and run at idle speed. 


— Measure fuel pressure. Specified value: approximately 3.5 bar 
(50.76 psi). 
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— Pull the vacuum hose off from fuel pressure regulator 
-arrow- . Fuel pressure must rise to approximately 4.0 bar 
(58.01 psi) positive pressure. 


If the specification is not obtained: 


— Check delivery quantity of Fuel Pump (FP). Refer to 
= “3.1.2 Delivery Quantity, Checking", page 121 . 


If specified value is achieved: 
— Switch off ignition. 


— Check for leaks and residual pressure. Observe pressure drop 
on pressure gauge. After 10 minutes there must be a residual 
pressure of at least 2.0 bar (29 psi). 


If the holding pressure drops below 2 bar (29 psi): 
- Start the engine and run at idle speed. 
- Wait until pressure has built up, then switch off ignition. Si- 


multaneously close shutoff valve of pressure gauge - 
VAG1318- (lever perpendicular to direction of flow -arrow-). 


- Watch pressure drop on gauge. 
If the pressure does not drop: 


— Test check valve of fuel pump. Refer to 
=> "3.1.3 Fuel Pump Check Valve, Checking", page 123 . 


If the pressure drops again: 


- Open shutoff valve of Pressure Gauge - VAG1318- (lever in 
direction of flow). 


- Start the engine and run at idle.speed. 


- Wait until pressure has built up, then switch off ignition. At the 
same time pinch/seal the return hose together. 


If the pressure does not:drop: 
- Replace the fuel pressure regulator. 
If the pressure drops again: 


- Check line connections, O-rings on fuel rail and injectors for 
leaks. 


- Check pressure gauge for leaks. 


(à) Note 


Before removal pressure gauge, put cleaning rags back around 
line connection Which is to be disconnected. 


4.5 Engine Control Module DTC Memory, 
Checking and Erasing 


Special tools and workshop equipment required 


* Vehicle Diagnostic, Testirig And Information System 


VAS5051A- 8 
— Connect vehicle diagnosis, testing ánd. information systém - 
VAS5051A- as follows: 
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— Remove cover over Data Link Connector (DLC) at right, next 
to parking brake lever. 


— Connect diagnostic cable connector to Data Link Connector 
(DLC). 


— Start engine and run at idle speed. 


Only if engine does not start: 
= Turn the ignition on. 
Selecting Operating Mode: 


— Press button on display for "Vehicle On Board Diagnostic 
(OBD)’. 


Selecting Vehicle System: 
— Press button "01 - Engine electronics" on display. 


SS 
N NC VAS 5051/1 


Display will indicate the control module identification with coding 


(à) Note 


A printout is available. Press the "print". button if required. 


Selecting Diagnosis Function: 
— Press button "02 - Check DTC-memory" on display. 


- Ifnomalfunction is stored in engine control module, “0 DTC(s) 
detected" is displayed. 


— |f malfunctions are stored inthe engine control module, these 
are shown one below another on the display. 


- Press the [.] button. 


— Press button “05 - Erase DTC memory" on display. 
— Press function "06 - End output". 
Engine codes ANB, ATW, AEB '? 


— Generate readiness code using'the Vehicle Diagnostic Tester 
in "Guided Functions". 


11) AEB only in USA version. 
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5 


Removal and Installation 


= “5.1 Engine Control Module”, page 175 


5.1 Engine Control Module 


Before removal Engine Control Module (ECM), the control 
module identification and with it also the coding of the previous 
control module must be checked. Refer to 

= "4.5 Engine Control Module DTC Memory, Checking and 
Erasing”, page 173 . 


Switch off ignition. 


Remove cover of protective housing for control units. 


Carefully pry off the retainer bar with a screwdriver in direction 
of -arrow-. 


Disengage connector from control module and then discon- 
nect it. 


Remove the old control unit and insert the new one. 
Insert new control module and press toward the left. 


Adapt new Engine Control Module (ECM) usirig the Vehicles ., 
diagnostic tester in "Guided functions; replacing Engine Con- 
trol Module (ECM)". 
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6 Special Tools 


Special tools and workshop equipment required 


* Vehicle Diagnostic, Testing And Information System - 
VAS5051A- < 
: VAS 5051 


V.A.G 1348/3-2 


V.A.G 1602 V.A.G 1594 C 


[W24-10005 


* Remote Control Connection - VAG1348/3A- 
* Adapter Lead - VAG1348/3-2- 
Injector Quantity Testing Device - VAG1602- 
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Connector Test Set - VAG1594C- 


a 


Di 


k 
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Exhaust System, Emission Controls 


1 General:nformation 


= “1.1 General Repair Information", page 178 


1.1 General Repair Information 


(a) Note 


+ After exhaust system repairs, make sure exhaust system is 
not under stress and that it has sufficient clearance from the 
bodywork. If necessary, loosen double clamps and clamp and 
align exhaust pipe so that sufficient clearance is maintained to 
the bodywork and support rings carry uniform loads. 


* Replace the self-locking nuts. 


à 
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2 Description and Operation 
= “2.1 Exhaust System Assembly Overview", page 179 


= “2.2 Exhaust System Suspended Components Overview’, 
page 184 


= "2.3 Secondary Air Injection System Function”, pagev844c y, 
$4 Secondary Air Injection Systém Assembly Overview", page 


2.1 Exhaust.System Assembly Overview 
2 "2.1.1 FWD Vehicles with Turbocharger”, page 179 

= “2.1.2 FWD Vehitles without Turbocharger’, page 180 

= “2.1.3 AWD Vehicles", page 182 


= “2.2 ExhaustSystem Suspended Components Overview", 
page 184 


2.1.1 FWD Vehicles with Turbocharger 


1- Nut 
Q 25Nm 5 


2 - Exhaust Manifold 
Q Removal. Refer to 
= "2.1 Turl rger 
and Attachments As- 
sembly Overview”, page 
137 


3 - Heated Oxygen Sensor - 
G39- 


Q 50Nm 


Q Use hot bolt paste - G 
052 112 A3- to grease 
thread only; do not let 
hot bolt paste - G 052 
112 A3- get onto slits of 
oxygen sensor body 


Q Use oxygen sensor 
wrench set - 3337- for 
removal and installation 


4 - Gasket 
Q Replace 


5 - Front Exhaust Pipe 
6 - Nut 
Q 30Nm 
7 - Nut 
Q 25Nm 
8 - Catalytic Converter 


9 - Suspended Mount 
Q With retaining ring 


N26-0294 
10 - Suspended Mount [26-0204 | 
11 - Bolt 

Q 25Nm 
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12 - Rear Muffler 


Q As standard, center and rear mufflers are installed as a single component. In cases of repair, the center 
and rear muffler are supplied individually and with a double clamp for connecting 


Q Removal and Installation: 
Q Using chassis saw e.g. Body Repair Saw - VAG1523A- , cut at right angle through connecting pipe at 
separation point = Item 17 (page 180) 
13 - Dimension -a- - Approximately 7 To 9 mm 
Q Exhaust system must be cold 
Q Arrow points in direction of travel 
14 - Center Muffler 


15 - Double Clamp 
Q Tighten to 40 Nm. 


16 - Washer 


17 - Separating Point 
Q 140 to 150 mm before center muffler 


2.1.2 FWD Vehicles without Turbocharger 


1-Nut 
Q 25Nm 


2 - Exhaust Manifold 
Q With turbocharger. Re- 
fer to 
= "2.1 Turbocharger 
and Attachments As- 


sembly Overview", page 
137 


3 - Gasket 25 74 23 22- . 
Q Replace med 


4 - Heated Oxygen Sensor - 
G39- 


Q 50Nm 


Q Use Hot Bolt Paste - G 
052 112 A3- to grease 
thread only; do not let 
Hot Bolt Paste - G 052 
112 A3- get onto slits of 
oxygen sensor body 


Q Use Oxygen Sensor 
Wrench Set - 3337- for 
removal and installation 


5 - Catalytic Converter 


6 - Oxygen Sensor After Three 
Way Catalytic Converter - 
G130- 


Q Only for engines with D4 
norm or USA version 


Q Use Hot Bolt Paste - G 
052 112 A3- to grease 
thread only; do not let 
Hot Bolt Paste - G 052 
112 A3- get onto slits of 
oxygen sensor body. 
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Q Use Oxygen*Sensor Wrench Set - 3337; for removal and installation 
7 - Bolt 

Q .25 Nm 

EP Replace 

Q Coat thread with Hot Bolt Paste - G 052 112 A3- 
8 - Marking 

Q 3-times around circumference 

ū Slide double clamp -item 21- = Item 21 (page 181) up to marking on tube 
9 - Suspended Mount 

Q With retaining ring 
10 - Suspended Mount 
11 - Bolt 

Q 25Nm 
12 - Rear Muffler 


Q As standard, center and rear mufflers are installed as a singlé component. In cases of repair, the center 
and rear muffler are supplied individually and with a double:clamp for connecting 


Q Removal and Installation: 
- Using chassis saw for example Body Repair Saw - VAG1523A- , cut at right angle through connecting 


pipe at separation point = Item 18 (page 181) 
13 - Dimension -a- = Approximately-7)To 9 mm 
Q Exhaust system must be col 
Q Arrow poihts,in, direction of travel 


Q To adjust exhaust system, slide double clamp, -item 21- = Item 21 (page 181) , onto exhaust pipe up to 
marking, -item 8- = Item 8 (page 181) and tighten slightly. Slide center and rear mufflers far enough 
forward that dimension -a- is obtained. Tighten double clamp 


14 - Bolt Head Must Face Fuel Tank 
15 - Angle -a- = 30 + 5° 
16 - End Of Screw Must Not Extend Below Double Clamp 
ū Double clamp viewed in direction of travel 
17 - Angle -B- = 10 + 5° 
18 - Separating Point 
Q Approximately 160 to 180 mm in front of rear muffler, marked by a recess in pipe 
19 - Double Clamp 
Q Fasten evenly to 40 Nm 
20 - Center Muffler 
21 - Double Clamp 
Q Fasten evenly to 40 Nm 
22 - Decoupling Element 
Q Max. flex 10° 


23 - Suspended Mount 


Q Individual components. Refer to 
2 "2.2 Exhaust System Suspended Components Overview", page 184 


24 - Front exhaust pipe 
25 - Nut 
Q 30Nm 
Q Replace 
Q Coat thread with Hot Bolt Paste - G 052 112 A3- 
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26 - Washer 


2.1.3 AWD Vehicles 


1 - Gasket 
Q Replace 


2 - Suspended Mount 
3 - Front Exhaust Pipe 


4 - Nut 
Q 25Nm 


5 - Catalytic Converter 


6 - Nut 
a 30Nm 


7 - Heated Oxygen Sensor - 
G39- 


a 50Nm 


Q Use hot bolt paste - G 
052 112 A3- to grease 
thread only; do not let - 
hot bolt paste - G 052 | 7 ~~ 
112 A3- get onto slits of B 13 4 12 10 15 
oxygen sensor body me 

Q Use oxygen sensor Br 
wrench set - 3337- for - 1 290 6.28595 
removal and installation 

Q Checking. Refer to 
= "4.1 Components. 


Checking Using 
VAS5051A or 


VASS5052", page 168 
8 - Washer 


9 - Exhaust Manifold 


Q With turbocharger. Re- 
fer to 


= “2.1 Turbocharger 
and Attachments As- 


sembly Overview", page 705 4 Ee 


10 - Nut 
Q 40Nm 


11 - Double Clamp 
12 - Carriage Bolt 


13 - Suspended Mount 
Q With retaining ring 
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14 - Center Muffler 

15 - Double Clamp 

16 - Right Rear Muffler 
17 - Suspended Mount 
18 - Bracket 

19 - Left Rear Muffler 
20 - Separating Point 


Q As standard, center and rear mufflers are installed as a single component. In cases of repair, the center 
and rear muffler are supplied individually and with a double clamp for connecting. 


Q Removal and Installation: 


- Using chassis saw for example Body Repair Saw - VAG1523A- , cut at right angle through connecting 
pipe at separation point. Refer to > Fig. "Exhaust Separation Point™ , page 183 


21 - Catalytic Converter 
22 - Front Exhaust Pipe 


23 - Oxygen Sensor After Three Way Catalytic Converter - G130- 
QU Only for engines with D4:norm 


Use Hot Bolt Paste - G 052 112 A3- to grease thread only; do not let Hot BoltPaste - G 052 112 A3- get 
onto slits of oxygemSensor body 


Qa 
Q Use Oxygen Sensor Wrench Set - 3337- for removal and installation 
Q Checking. Refef to = “4.1 Components, Checking Using VAS5051A or VAS5052"? page 168 


Special tools and workshop equipment required 
* Chassis saw for example Body Repair Saw - VAG1523A- 
- Separate connecting pipe between center muffler and rear 
mufher at the location marked with a groove: dimension -a- 
mm. 


Exhaust Separation Point 
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2.2 Exhaust System Suspended Compo- 
nents Overview 


1- Adjusting buffer 
2- Spacer sleeve 


3- Washer 

4- Right tab 

5- Washer 

6- Hex bolt A260033 


7- Spacer sleeve 


8- Left tab 
9- Pressure spring 
10- Hex bolt 


11- Self-locking nut, 25 Nm 


2.3 Secondary Air Injection System Func- 
tion 


After cold start 5-33 °C (41-91° F) coolant temperature, air is 
blown behind exhaust valve by Secondary Air Injection (AIR) sys 
tem formax. 100 seconds. This produces an oxygen rich exhaust 
gas, Causes after-burning and reduces the heating-up phase of 
the €atalytic converter. Activation is triggered by the Motronic En- 
gine Control Module (ECM) -J220- and sent via the Secondary 
Air Injection (AIR) Pump Relay - J299- to the Secondary Air In- 
jection (AIR) Solenoid Valve - N112- (changeover valve) and the 
combination valve. Additionally after each subsequent engine 
start (up to max. 96° C (205° F) engine temperature), secondary 
air system will switch on for 10 seconds at idle and will be checked 
hy mn Board Diagnostics. Oxygen sensor control must be active 
for this. 


2.4 Secondary Air Injection System Assembly Overview 
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1 - Combination Valve 


Q Checking. Refer to 
= “3.1 Combination 
Valve, Checking”, 
page 187 

2 - Bracket 


Q Secured to cylinder 
head 


3 - Gasket 

Q Replace 
4 - Rubber Bushing 
5 - Bracket 


Q Attached to the intake 
manifold 


6 - Secondary Air Injection 
(AIR) Solenoid Valve - N112- . 


7 - Check Valve 
8 - From Vacuum Reservoir 
9 - To Brake Booster 
10-6 Nm 
11 - Breather Connection 
12 - Connector. 

Q 2-pin 


13- To Recirculating Valve For 
Turbocharger 8 N249- 


14 - To Vacuum Diaphragm At 
Turbocharger 


15 - Bolt ; N26-0308 
Q 10Nm 


16 - O-Ring 
Q Replace if damaged 
17 - Pressure Hose ; 
Q Make sure it is secüre 
Q Press together at front to, release 
18 - Secondary Air Injection Pump Motor - V101- 
19 - To Air Filter = 
20 - Intake Hose 
Q For secondary air injection pump 
21 - Connector 
Q 2-pin 
Q For secondary air injection (AIR) pump motor 
22 - Bracket 
Q For secondary air injection (AIR) pump motor 
23 - Damping Ring 
24 - Protective Ring 
25 - Bolt 
Q 10Nm 
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26 - Connecting Pipe 
27 - Angle Piece 
Q Secure with screw-type clamps or spring clamps 
28 - Pressure Pipe 
29 - Bolt 
Q 6Nm 
30 - Bolt 
Q 10Nm 


31 - Gasket 
Q Replace 
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3 Diagnosis and Testing 
= “3.1 Combination Valve, Checking”, page 187 


=> "3.2 Secondary Air Injection Solenoid Valve, Checking”, 
page 187 


3.1 Combination-Valve, Checking 
Special tools and workshop equipment required 

* Hand Vacuum Pump - VAG1390- 

Test Conditions: 

* Nofaults in DTC memory: Vehicle Diagnostic Tester 


* Output diagnostic test performed: Vehicle Diagnostic Tester 
* Vacuum lines and hose connections free of leaks 

* Vacuum lines not blocked or kinked 

Test Sequence: 


- Disconnect vacuum hose at combination valve -arrow- and 
connect the Hand Vacuum Pump - VAG1390- . 


(à) Note 


Do not use compressed air during following check! 


- Disconnect pressure hose -arrow- at Secondary Air Injection 
(AIR) pump motor and blow air in with light pressure. Combi- 
nation valve must be closed. 


— Operate hand vacuum pump. Valve must open. 
If the combi-valve does not open: 
- Replace the combination valve 


26-0307 


3.2 Secondary Air Injection Solenoid Valve, 
Checking 

* Coolant temperature 5-33 °C (41-91* F) 

* Secondary air injection (AIR) pump motor OK 
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-= Disconnect vacuum hose at combination valve -arrow-. 


— Start engine and let run at idle. Vacuum must be present at 
vacuum hose (sense by touch) when Secondary Air Injection 
(AIR) pump motor is running. 


If no vacuum can be felt: 
— Turn off the engine. 


— Check valve activation. Refer to 
= "4.1 Components, Checking Using VAS5051A or 
VAS5052", page 168 . 
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4 Special Tools 

Special tools and workshop equipment required 

* Chassis Saw for example Body Repair Saw - VAG1523A- 
V.A.G 1523 A 


* Hand Vacuum Pump - VAG1390- 


V.A.G 1390 


ul 


Re 
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1 General Information 
2 “1.1 Safety Precautions”, page 190 


2 "1.2 Safety Precautions”, page 190 
= "1.3 Safety Precautions”, page 191 


= "1.4 General Repair Information", page 192 
1.1 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


* Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 


* If engine is to be cranked at starting RPM without starting, for 
example for a compression test, perform the following work: 


- Disconnect 3-pin connector -1- framspoWwer output’ Stage for 
ignition coils -2-. e 


- Remove fuse 32 


Tre a 
(à) Noté CI HE c ee poe | 
Cs |nr T | 777 
Removal fuse 32 interrupts the voltage supply to the injectors. [2 a T] E 
(25 Di TJIESS T i 
Observe the following if test and measuring instruments are re- mem 9 DIET T] 
quired during à test drive: CDS TILES i 
sels Ce OK] 
* Test and measuring instruments must be secured to rear seat a TIE TCR TD 


and operated by a second person from this location. 


If test and measuring instruments are operated from the front N 
passenger seat and the vehicle is involved in an acdident, there 

is a possibility that the person sitting in this seat mayrfeceive se- 

rious injuries when the airbag is-triggered. 


1.2 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


* Do nottouch or remove ignition wires when engine is running 
or turning at starter speed. 
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* The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 


* If engine is to be cranked at starting RPM without starting, for 
example for a compression test, perform the following work: 


— Disconnect 5-pin connector -1- from power output stage for 
ignition coils -2-. 


- Remove fuse 32 


(i) Note 


Removal fuse 32 interrupts the voltage supply to the injectors. 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


* Testand measuring instruments must be secured to rear seat 
and operated by a second person from this location. 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is triggered. 


1.3 Safety Precautions, 


To reduce the risk of personal injuty and/or damage to the fuel 
injection and ignition system, always observe the following: 


* Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


* The ignition must be Switched off before connecting or dis- 
connecting injection.and ignition system wiring or tester ca- 
bles. 


* If engine is to be cranked at starting RPM without starting, for 
example for a compression test, perform the following work: 


[L9 TI 


T] 
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- Remove fuses 29 and 32 


(à) Note 


* Removal fuse 29 interrupts the voltage supply to the ignition 
coils. 


* Removal fuse 32 interrupts the voltage supply to the injectors) 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


* Test and measuring instruments must be securéd to rear seat 
and operated by a second person from this location. 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this.Seat may receive se- 
rious injuries when the airbag is triggered. 


1.4 General Repair Information 
* This only concerns the components specific to the ignition 


system. The other components of the injection and ignition 
system. Refer to > "2 Description and Operation", page 153 . 


* The battery must only be disconnected and connected with the 
ignition switched off, since the Engine Control Module (ECM) 
can otherwise be damaged. 


* The engine control module is equipped with On Board Diag- 
nostics (OBD). 


+ For trouble-free operation of the electrical components a volt- 
age of at least 11.5V is necessary. 


* Itis possible that the control module will recognize &malfunc- j 
tion and store a DTC during some tests. Therefore aftericom- 
pleting all checks and repairs the DTC memory must be 
checked and if necessary erased. Use the Vehicle Diagnostic 
Tester in “Guided Functions”. 


* Ifthe engine only starts briefly and then turns off again after 
troubleshooting, repair or checking of the components, it may 
be that the immobilizer is blocking the Engine Control Module. 
DTC memory must then be checked and if necessary, control 
module must be adapted. Use the Vehicle Diagnostic Tester 
in “Guided Functions’. 
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2 Description and Operation 
= “2.1 Ignition Assembly Overview", page 193 


= “2.2 Ignition Assembly Overview", page 195 
> "2.3 Ignition Assembly Overview; páge 197 


2.1 Ignition Assembly Overview 


1 - Ignition Coil - N-and Ignition 
Coil 2 - N128- 


Q With power output stage 
Win pe put stag 


2 - Retainer 

Q Forharness connector 
3 - Bolt 

Q 6Nm 
4 - Spark Plug Connector With 
Spark Plug Wire 

Q Foroylinder 1 

Q 4to6kQ 
5- Spark Plug Connector With 
Spark Plug Wire 

Q For cylinder 2 

Q 4to6kQ 


6 - Spark Plug 
Q 30Nm 


Q Removal and installa 
tion with Spark Plug Re- 
moval Tool - 3122B- 

ū Type and Electrode 
Gap. Refer to 
2 “3.1 Test Data and 


Spark Plugs" 
page 199 


7 - 3-Pin Connector 
Q Contacts gold plated 
Q Green for Knock Sensor 


(KS) 1 - G61- j 
Q Blue for Knock Sensor 
(KS) 2 - G66- 
8 - Bolt 
Q 20Nm 


Q Tightening specifications affect function of knock sensor 
9 - Knock Sensor 1 - G61- 

Q Terminals of sensor and connector are gold-plated 
10 - Knock Sensor 2 - G66- 

Q Terminals of sensor and connector are gold-plated 
11 - Connector 

Q Black, 3-pin 

Q For hall sender - G40- 
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12 - Bolt 
Q 10Nm 
13 - Camshaft Position (CMP) Sensor - G40- or Camshaft Position (CMP) Sensor 2 - G163- 
14 - Bolt 
Q 25Nm 
15 - Washer 
Q Conical 
16 - Hood 
Q For hall sender - G40- 
Q Observe installed location 
17 - Seal 
Q Replace if damaged 
18 - Spark Plug Connector 
Q 4to6kQ 
Q For cylinder 3 and 4 
19 - Connecting Pin 
20 - Ground Wire 
QU Do not loosen or tighten unless ignition is switched off 


21 - Connector ] 
Q Black, 5-pin 
22 - Nut 


Q 6Nm 
QU Do not loosen or tighten unless ignition is switched off 
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2.2 Ignition Assembly Overview 


1 - Connector 

Q Black, 5-pin 
2 - Power Output Stage - 
N122- 


Q Coat underside with 
Warm Wire Paste - G 
052 170 A2- simultane- 
ously 
3 - Bolt 
Q 6Nm 
4 - Connector 
Q Black, 4-pin 
5 - Bolt 
Q 10Nm 


Q Do not loosen or tighten 
unless ignition is switch- 
ed off 


6 - Ground Wire 


ū Do not loosen or tighten 
unless ignition is Switch- 
ed off 


7 - Connector 
ū Black, 3-pin 
8 - Retainer 
Q For harness connector 
9 - Ignition Coils 
Q Ignition coil 1 èN- 
Ignition coil 2 -N128- 


(m) 
Q Ignition coil 3 - N158- 
Q Ignition coil 4 - N163- N28-0056 


Q Spark plug connector is removable 
10 - Seal 


Q Replace if damaged P 


11 - Spark Plug 
Q 30 Nm x 
Q Removal and installation with spark plug fémoval tool - 3122B- 
ū Type and spark plug gap. Refer to > “3.1 Test Data and Spark Plugs", page 199 


12 - 3-pin Connector 

Q Contacts gold plated 

ü Green for Knock Sensor (KS) 1 - G61- 

U Blue for Knock Sensor (KS) 2 - G66- 
13 - Bolt 

Q 20Nm 

Q Tightening specifications affect function of knock sensor 
14 - Knock Sensor 1 - G61- 

U Terminals of sensor and connector are gold-plated 
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15 - Knock Sensor 2 - G66- 
LU Terminals of sensor and connector are gold-plated 
16 - Connector 
Q Black, 3-pin 
Q For hall sender - G40- 
17 - Bolt 
Q 10Nm 
18 - Camshaft Position (CMP) Sensor - G40- or Camshaft Position (CMP) Sensor 2 - G163- 
19 - Bolt 
Q 25Nm 
20 - Washer 
Q Conical 
21 - Hood 
Q For Hall Sender - G40- 
Q Observe installed location 
22 - Cooling Material 


BOE} 
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2.3 Ignition Assembly Overview 


1 - Connector 
Q Black, 4-pin 
2 - Ignition Coils 
Q Tighten bolts to 10 Nm 


Ignition Coil 1 with Pow- 
er Output Stage - N70- 


Qa 

Q Ignition Coil 2 with Pow- 
er Output Stage - N127- 
ü 
ü 


Ignition Coil 3 with Pow- 
er Output Stage - N291- 


Ignition Coil 4 with Pow- 
er Output Stage - N292- 
3- Seal 
Q Replace if damaged 
4 - Spark Plug 
Q 30Nm 


Q Removal and installa- 
tion with Spark Plug Re- 
moval Tool - 3122B- 


ū Type and spark plug 
gap. Refer to 
= '3.1 Test Data and 


Spark Plugs”, 
page 199 


5 - 3-Pin Connector 
Q Contacts gold plated 
Q Green for Knock Sensor 
(KS) 1 - G61- 
Q Blue for Knock Sensor 
(KS) 2 - G66- 
6 - Bolt 
Q 20Nm 
Q Tightening specifications affect function of knock sensor 
7 - Knock Sensor 1 - G61- 
Q Terminals of sensor and connector are gold-plated 
8 - Knock Sensor 2 - G66- 
Q Terminals of sensor and connector are gold-plated 


9 - Connector 
Q Black, 3-pin 
Q For hall sender - G40- 
10 - Bolt 
Q 10Nm 
11 - Camshaft Position Sensor - G40- 
12 - Bolt 
Q 25Nm 


13 - Washer 
Q Conical 
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14 - Hood 

ū For Camshaft Position (CMP) sensor 2 - G163- 

Q Observe installed location 
15 - Ground Wire 

Q Do not loosen or tighten unless ignition is switched off 
16 - Bolt 

Q 10Nm 

Q Do not loosen or tighten unless ignition is switched off 


pe 
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3 Specifications 
2 “3.1 Test Data and Spark Plugs", page:;199 


3.1 Test Data and Spark Plugs 

Engine Codes ADR, AFY AEB ATW 

Ignition sequence 1-3-4-2 1-3-4-2 1-3-4-2 

Spark plugs'? 
VW/Audi 101,000,051 AA 101,000,051 AA 101,000,063 AA 
Manufacturer designation E F7LTCR F7LTCR PFR6Q 
VW/Audi 101 000 033 AA — -= 
Manufacturer designation BKUR 6 ET-10 = = 
VW/Audi 101 000 041 AC -= = 
Manufacturer designation 14 FGH-7 DTURX = — 
Electrode gap 0.9 to 1.1 mm 0.9 to 1.1 mm maximum 0.8 mm 
Tightening specification 30 Nm 30 Nm 30 Nm 

Engine Codes ARG, APT ANB, APU 

Ignition sequence 1-3-4-2 1-3-4-2 


Spark plugs'?) 
VW/Audi 


Manufacturer desig- 
nation 


101 000 033 AA 
BKUR 6 ET-10 


8 


101,000,063 AA. 
PFR6Q 


VW/Audi 


Manufacturer desig- 
nation 


101 000 041 AC 
14 FGH-7 DTURX 


Electrode gap 


0.9 to 1.1 mm 


maximum 0.8 mm 


Tightening specifi- 


cation 


30 Nm 


30 Nm 


12) Current values and spark plug replacement intervals. Refer to Emissions Test. 
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4 Revision History 

DRUCK NUMBER: K0350835921 

Fac- |Edit |Job |Fee |Notes Quality 
tory |Edi- |Type |dba Checke 
Edi- |tion ck d By 
tion 


01.2 |10/1 |Lo- |128 |change “9...13” to "9 to 13" Eric P. 
014 |7/17 |cal |956 |plus coveted bar into PSI 


Feed |4 
back 
01.2 |12/1 |Fac- |N/A Jim Hz 
014 |6/20 |tory 
14. |Up- 
date 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


e Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic settings using the VAG 1551 Scan Tool (ST). 


e Never work under a lifted vehicle unless it is solidly supported on stands designed for the purpose. Do not support 
a vehicle on cinder blocks, hollow tiles or other props that may crumble under continuous load. Never work under a 
vehicle that is supported solely by a jack. Never work under the vehicle while the engine is running. 


e For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e If you are going to work under a vehicle‘on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Discorinect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are ünder it. 


e Do not attempt to work on.your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upSet or have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the enginecunless the work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replacé these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 
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Cautions & Warnings 


e Illuminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials'such as brake pads and clutch’discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air-/Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e © Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools; parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to loosen threaded parts and fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed. 


e Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery-to explode. 


e Be mindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oilDo not pour oil onto the grou! ddown a drain, or into a stream, pond, or lake. Consult local ordinances that 
govern the,disposal of wastes. 


e The air-conditioning (A/C) system is filled with'a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e  Donot expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 
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Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute.before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested;by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable: Be extremely cautious when repairing a tire that may have been. 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


I have read and I understand these Cautions and Warnings. 
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